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TO ALLAY YOUR SUSPICION: 



Your Total Satisfaction 
Is Guaranteed. 

Dell offers a complete line of systems, peripherals and 
software. 

And whatever you choose, you must be absolutely, 
totally satisfied with it. If not, simply return it within the 
first 30 days for a money-back refund. No questions asked. 
We call this ourTotal Satisfaction Guarantee. 

Support Is 
A Free Phone Call Away. 

Also included in your system price is our toll-free support 
line. It's open every business day from 7 AM to 7 PM (CT). 
Simply dial (800) 624-9896. 

On- Site Service Is Included 
In Your System Price. 

For those rare problems that can't be handled over the 
phone, we'll send a service technician to your location 
by the next business day. At absolutely no charge to 
you? Because included in system price is a year's worth of 
on-site service. 

One-Year Warranty. 

Dell offers a one-year limited warranty, which warrants 
each system we manufacture to be free of defects in 
materials and workmanship for one full year. During that 
period we will repair or replace any defective products 
returned to our factory. 

For a lot of companies, leasing our systems is an even 
better idea because of the cash flow and tax advantages. 
And we guarantee fixed rates, so you know exactly how 
much to budget each month. We can even custom design 
a lease plan to fit the exact needs of your business. 

For the complete terms ofourOn-Site Service Con- 
tract, Satisfaction Guarantee, Warranty and leasing plans, 
write: Dell Computer Corporation, 9505 Arboretum Blvd., 
Austin, Texas 78759-7299. 




The New 25 MHz 
386 System 325. 

When you need the highest possible 
performance of any 386, this is the tech- 
nology of choice. Running at 25 MHz, 
the System 325 is faster than the Com- 
paq 386/25. Besides unequaled speed, it 
also offers Intel's Advanced 82385 Cache 
Memory Controller and high perfor- 
mance disk drives. As a result, it gives 
you workstation-level performance for 
CAD/CAM and desktop publishing 
applications. It's also especially effective 
as a network file server, and more than 
capable of handling the most complex 
spreadsheets and databases. 

Standard Features: 

■ Intel 80386 micropiocessor tunning at 25 MHz, 

■ 1 MB of RAM* expandable to 16 MB using a 
dedicated high speed 32-bit memory slot. 

■Advanced Intel 82385 Cache Memory 
Controller with 32 KB of high speed static 
RAM cache. 

■ Page mode interleaved memory architecture. 

■ VGA systems include a high performance 16- 
bit video adapter. 

■ Socket for 25 MHz Intel 80387 or 25 MHz 
WEITEK 3167 math coprocessor. 

■ 5.25 " 1.2 MB or 3.5 " 1.44 MB diskette drive. 

■ Dual diskette and hard disk drive controller. 

■ Enhanced 101-key keyboard. 
• 1 parallel and 2 serial ports. 
•200-wattpower.supply. 

■ 8 industry standard expansion slots. 

Options: 

■ 25 MHz Intel 80387 math coprocessor. 

■ 1 MB or 4 MB memory upgrade kit. 

■ 2 MB or 8 MB memory expansion board kit. 
**Leasefor as low as $245/ Month. 



System 325 


With Monitor & Adapter 


Hard Disk Drives 


VGA Mono 


VGA Color Plus 


150 MB-18ms ESDI 
322 MB-18ms ESDI 


$6,799 
$8,799 


$7,099 
$9,099 



The Dell System 325 is an FCC Class A device, 
intended for business use only. 




The Dell 20 MHz 
386 System 310. 

For business users who need a 386 sys- 
tem, this is the best combination of per- 
formance and value available. Running 
at 20 MHz, this 32-bit system is faster 
than the IBM PS/2" Model 70 and the 
Compaq 386/20e. Since it has the same 
high performance disk drives and Intel 
Advanced 82385 Cache Memory Con- 
troller as ourSystem325,it brings a new 
level of performance to complex spread- 
sheets and databases. As you might expect, 
it runs windowed software at extremely 
high speed. It's also well-suited for desk- 
top publishing applications, or as a net- 
work file server. 

Standard Features: 

■ Intel 80386 microprocessor running at 20 MHz. 

■ 1 MB of RAM* expandable to 16 MB using a 
dedicated high speed 32-bit memory slot. 

•Advanced Intel 82385 Cache Memory 
Controller with 32 KB of high speed static 
RAM cache. 

• Page mode interleaved memory architecture. 

■ VGA systems include a high performance 16- 
bit video adapter. 

• Socket for 20 MHz Intel 80387 or 20 MHz 
WEITEK 3167 math coprocessor. 

■ 5.25 " 1.2 MB or 3.5 " 1.44 MB diskette drive. 

■ Dual diskette and hard disk drive controller. 

■ Enhanced 101-key keyboard. 

■ 1 parallel and 2 serial poits. 

• 200-watt power supply. 

• 8 industry standard expansion slots. 

Options: 

- 20 MHz Intel 80387 math coprocessor. 

■ 1 M B or 4 M B memory upgrade kit. 

■ 2 MB or 8 MB memoiy expansion board kit. 
** Lease for as low as $140/Month. 



System 310 


With Monitor & Adapter 


Hard Disk Drives 


VGA Mono 


VGA Color Plus 


40MB-28ms 
90MB-18msESDI 
150 MB-18ms ESDI 
322 MB-18ms ESDI 


S3, 899 
S4.699 
$5,199 
$7,199 


S4.199 
$4,999 
$5,499 
$7,499 



All prices and specifications are subject to change without notice. Del] cannot be responsible for errors in typography or photography. **Payments based on a 36-month open-end lease. 
In Canada, configurations and prices will vary. Microsoft, MS and MS-DOS are registered trademarks owned by Microsoft Corp. Signifies trademarks of entities other than Dell Computer 



PLEASE CALL 





The Dell 20 MHz 
286 System 220. 

It's an 80286 system that's as fast as most 
386 computers. But at less than half the 
price. Which means you get the best 
price/performance of any system. The 
System 220 runs at 20 MHz, with less 
than one wait state. It also features com- 
plete compatibility with Microsoft MS- 
DOS and MS OS/2, plus a remarkably 
small footprint. The System 220 is the 
ideal executive workstation. 

Standard Features: 

■80286 microprocessor running at 20 MHz. 

• 1 MB of RAM* expandable to 16 MBf 
(8 MBf on system board). 

• Page mode interleaved memory architecture. 

■ LIM 4.0 support for memoiy over 1 MB. 

■ Integrated diskette and VGA video controller 
on system board. 

■ Socket for Intel 80287 math coprocessor. 

■ One 3.5 " 1.44 MB diskette drive. 

■ Integrated high performance hard disk inter- 
face on system board. 

• Enhanced 101-key keyboard. 

• 1 parallel and 2 serial ports integrated on 
system board. 

• 3 full-sized industiy standard expansion slots 
available. 

Options: 

■ External 5.25 " 1.2 MB diskette drive. 
-3.5 "1.44 MB diskette drive. 

• Intel 80287 math coprocessor. 
■1MB RAM upgrade kit. 

** Lease for as law as $85/ Month. 



System 220 



Disk Drives 



One Diskette Drive 
40 MB-29 ms 

Hard Disk 

100 MB-29 ms 

Hard Disk 



With Monitor 



VGA Mono 



$2,299 
$2,999 



$3,799 



VGA Color Plus 



$2,599 
$3,299 



$4,099 




The Dell 12.5 MHz 
System 200. 

A great value in a full-featured AT com- 
patible. An 80286 computer running at 
12.5 MHz, this computer is completely 
Microsoft MS-DOS and MS OS/2 com- 
patible.The System 200 offers high speed 
drive options, industry standard com- 
patible BIOS and on-site service. As 
Executive Computing said of this com- 
puter's predecessor, "If faster processing 
speed and low cost are two key issues 
affecting your purchase decision, this 
machine might be the ideal choice for 
your office" 

Standard Features: 

•80286 microprocessor running at 12.5 MHz. 
■640 KB of RAM expandable to 16 MBf (4.6 
MBf on system board). 

• Socket for Intel 80287 math coprocessor. 

■ 5.25" 1.2 MB or 3.5" 1.44 MB diskette drive. 

■ Dual diskette and hard disk drive controller. 

■ Enhanced 101-key keyboard. 

• 1 parallel and 2 serial ports. 

• 200-watt power supply. 

■ 6 industry standard expansion slots. 

Options: 

• Intel 80287 math coprocessor. 
■5 12 KB RAM upgrade kit. 
**Leasefor as low as $99/Month. 



♦Performance Enhancements 
(Systems 325, 310 and 220): 

640 KB is available for programs and data. The 
remaining 384 KB is reserved for use by the sys- 
tem to enhance performance. 

tUsing 1 MB SIMMs. Inquire as to availability. 
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Hard Disk Drives 



40 MB-28 ms 
90MB-18msESDI 
150 MB-18ms ESDI 
322 MB-18ms ESDI 



With Monitor & Adapter 



VGA Mono 



$2,699 
$3,499 
$3,999 
$5,999 



VGA Color Plus 



$2,999 
$3,799 
$4,299 
$6,299 



Laser Printers And More. 

The obvious companion for a high performance Dell 
system is a Dell laser or dot matrix printer. All printers 
come with 30-day money-back guarantee. And be sure 
to ask about our software offerings, which include most 
popular third-party applications as well as Dell Enhanced 
operating system software. 

Laser Printers. 

Laser System 150, 15 pages per minute: $5,995. 

Laser System 80, 8 pages per minute: $3,295. 

Laser System 60, 6 pages per minute: $2,195. 

All Dell laser printers come with 1.5 MB RAM, full- 
page 300 DPI graphics, and have 31 standard fonts (7 
resident and 24 down-loadable from diskette). Dell laser 
printers also provide Hewlett-Packard LaserJet, Epson/FX, 
IBM Proprinter and Diablo 630 emulations. 

Dot Matrix Printers. 

Printer System 800: $699.95. 

Our highest resolution text and graphics, 24-pin dot matrix 
printer. Draft quality at 200 cps. Letter quality at 66 cps. 
Parallel and serial interfaces. Wide carriage. 
Printer System 600: $499.95. 

9-pin dot matrix. Draft quality at 240 cps. Near-letter 
quality at 60 cps. Parallel interface. Wide carriage. 
Printer System 300: $199.95. 

9-pin dot matrix. Draft quality at 144 cps. Near-letter 
quality at 36 cps. Four standard fonts. Parallel interface. 
Narrow carriage. 

Operating System Software. 

Dell Enhanced Microsoft® MS-DOS* 3.3: $99.95 

Dell Enhanced Microsoft MS-DOS 4.0 : $ 1 19.95 

(Both MS-DOS versions with disk cache and other utilities) 
Dell Enhanced MS® OS/2 Standard Edition 1.0: $324.95 



To Order, Please Call 

-426-515 

In Canada, Call 800-387-5752 



Corporation. °Service in remote locations will incur additional travel charges. 
©1988 DELL COMPUTER CORPORATION. 
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I ur 386-based systems are priced about 35% 
less than comparable systems-like Compaq's. 
Which may make you wonder if we've left some- 
thing important out. Like high performance. 

Well we haven't. 

In fact, these are among the fastest 386-based 
systems available. With more advanced features 
than you'd get in systems that list for up to 
$3000 more. 

Like Compaq's. 

For instance, our 20 MHz System 310 offers 
you the best value available in any 386-based sys- 
tem. PC Magazine (6/14/88) describes it as "fast 
enough to bum the sand off" a desert floor." 

And If That Sounds Fast, 

Wait Till You See Our New 

25 MHz 386-Based System. 

At 25 MHz, our new System 325 offers you the 
highest possible performance in a. 386. Like the 
System 310, it utilizes the very latest technology, 
including the Intel 82385 Cache Memory Con- 
troller, advanced 32-bit architecture and high per- 
formance drives. And of course, both systems are 
fully IBM PC compatible. (For more detailed 
specifications, see the inside pages.) 

But speed isn't the only reason to buy from us. 
Or even the best reason. 



The First Personal 

Computer That's Truly 

Personal. 

Dell configures systems to your own 
personal specifications. After an 
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evaluation of your needs, we'll help you select 
the features that are right for you. After your 
system unit is custom built, we'll burn-in every- 
thing, add-in boards and all, to make sure the 
entire system works perfectly. 

Toll-Free Support And On-Site 
Service Included In The Price. 

Every Dell system includes the Dell System Ana- 
lyzer, a complete set of diagnostic tools. Which 
lets Dell's expert technicians resolve problems 
right over the phone. This toll-free support serv- 
ice is available from 7 AM to 7 PM (CT) every 
business day, at no extra charge. 

And if your system requires hands-on service, 
a technician will be at your location the next 
business day. At absolutely no charge to you? 
Because included in the price of your system is a 
full year of on-site service. 

But that's not all. You also get our 30-day 
money-back guarantee. As well as our one-year 
limited warranty on parts and workmanship. 

And If You Still Think You Get 
What You Pay For, Consider This. 

When you buy or lease from Dell, you buy 
directly from our manufacturing facility in Austin, 
Texas. Which means we eliminate dealer markups, 
allowing us to give you a lot more 386 for less. 

This same principle is behind 
all the Dell systems. Review them 
in detail. Then call us at (800) 
426-5150 to order the system 
that's right for you. 
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bigness 

actually 
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page 274 

The 80286 vs. 80386, 
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177 Laptop Dilemma 

by Jeff Holtzman 
The Compaq SLT/286 and 
the Ogivar 286 offer different 
features for different needs. 

191 Advanced Floppy Disk 
Drive Controllers 

by Jeff Holtzman 
Installing the right disk controller 
lets you share information stored 
on incompatible disk formats. 

197 Extensible Text Editors 
for Programmers 

by J on Udell 

BRIEF, EMACS, and Epsilon 
are powerful embedded languages 
that offer ultimate flexibility. 
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221 Superbase 4 
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It was a very good year 

for computer users. 
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Maci nations: 

A Macintosh Retrospective 

by Don Crabb 
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the world of computers? 
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Integrated Software for 
Schematics & PCB Artwork 




Introducing HiWIRE-Plus 

Wintek's smARTWORK® 
pioneered low-cost printed- 
circuit-board CAD. Then HiWIRE 
set the standard for productivity 
and ease-of-use in schematic 
capture. Now Wintek introduces 
HiWIRE-Plus, integrating 
HiWIRE's schematic features 
with a powerful printed-circuit- 
design facility. 

Creating Schematics 

With HiWIRE-Plus, simply 
connect library symbols with 
wires and buses. Creating and 
changing symbols is fast and 
painless. Produce your drawing 
using a dot-matrix printer, laser 
printer, or pen plotter. 

Circuit-Board Design 

HiWIRE-Plus gives you all the 
design freedom you want: you 
choose the grid size, trace widths, 
and pad shapes. The board size 
and number of layers are vir- 
tually unlimited. HiWIRE-Plus is 
perfect for surface-mount, micro- 
strip, and ECL applications. 



Current Versions 

HiWIRE-Pius V 1.1 r6 
smARTWORK V 1.4r5 
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HiWIRE-Plus Advantages 

□ One tool for schematics and 
printed-circuit artwork 

□ Easy-to-leam menu-driven 
operation; complete docu- 
mentation and tutorial 

□ Schematic libraries with TTL, 
CMOS, ECL, ladder, micro- 
processor, and discrete 
components 

□ Netlist and bill-of-materials 
utilities included 

□ Circuit boards up to 60x60 
inches and 256 layers 

□ Variable grid size, trace width, 
and pad size (.001 " resolution) 

□ PCB library with DIPs, SIPs, 
SMDs, PGAs, TOs, and edge 
and D connectors 

□ Schematic-to-layout cross- 
checking 

□ Design-rule checker 

□ 800 number for free support 
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"HiWIRE","smARTWORK". 'Wintek", and Ihe Wintek logo are 
registered trademarks of Wintek Corporation. 



System Requirements 

□ IBM PC, XT, AT, or PS/2 with 
51 2K RAM, printer port, color 
monitor, and CGA, EGA, or 
VGA graphics card 

□ Microsoft Mouse 

□ IBM ProPrinter or Epson 
dot-matrix printer, and/or 

□ Houston Instrument or 
Hewlett-Packard pen plotter 

Higher Performance 
Better Value 

Still only $895, HiWIRE-Plus 
delivers quality schematics and 
PCB artwork. You don't need to 
guess if HiWIRE-Plus is right for 
you — we guarantee it! Try it for 
30 days at absolutely no risk. 
Call toll free today and put 
HiWIRE-Plus to work for you. 

Wintek Corporation 

1801 South Street 
Lafayette, Indiana 47904-2993 
(800) 742-6809 or 
(317) 742-8428 
FAX: (317) 448-4823 
Telex: 70-9079 

Europe: RIVA Ltd., England, 
Phone: 0420 22666, FAX: 0420 23700 
Australia: Entertainment Audio Pty, Ltd., 
Phone: (08) 363-0454 

MARCH 1989 -BYTE 5 




EDITORIAL 



Fred Langa 



os/3 and unix's 
Last, Best Hope 



The next 90 days will 
be historic in the 
operating-system wars 



Last month, I briefly examined 
the current fit between OS/2's 
Presentation Manager and 
IBM's Systems Application Ar- 
chitecture— IBM's grand scheme for top- 
to-bottom software uniformity. PM 
brings SAA to the desktop. 

That's nice, you might say, but so 
what? Yes, it will be good to be able to 
share data transparently among all man- 
ner of True Blue machines. And yes, it 
will be a, plus to be able to sit down at al- 
most any IBM box and find a familiar- 
looking interface staring back at you. 

But the Macintosh is already more or 
less uniform within its own family and 
has been for some time. And the chaos of 
Unix is rapidly boiling down to a few 
major and reasonably similar choices. 
For example, X Windows is the underly- 
ing structure for AT&T/Sun's Open 
Look, the Open Software Foundation's 
OSF/Motif, Sony's NWS interface, and 
others. Apple has even announced X 
Windows for A/UX. 

Thus, an asset such as a standardized 
GUI (graphical user interface)— while 
welcome and necessary— won't, by it- 
self, give OS/2 any particular edge. 

The edge— if there is to be one— will 
have to come from planned enhance- 
ments to OS/2. At a recent two-day brief- 
ing staged by IBM and Microsoft, Steve 
Ballmer of Microsoft offered some 
glimpses into the future: 

• OS/2 will be made faster ("although 
people are surprised at how quick OS/2 
already is," Ballmer said). It will also be 
made smaller. "You can run a functional 
OS/2 with 1 .6 megabytes if you forgo the 
compatibility box or with about 4 mega- 



bytes full-blown; and that compares well 
with other powerful operating systems," 
he said. 

• The FAT (file-allocation table) file sys- 
tem will get an overhaul. "It can stand a 
scrub-up," Ballmer admitted. "We'll 
improve performance in file access and 
in smart caching to produce a superfast, 
supercompetitive file system using the 
fastest techniques known to man." He's 
not one for understatement. 

• The eight-dot-three filename restric- 
tion will finally be lifted, allowing addi- 
tional attributes for items like subject, 
author, and file revision dates. 

• OS/2 will support larger disk volumes 
and provide standardized access to dif- 
ferent media, including WORM (write 
once, read many times) drives. 

• OS/2 LAN Manager enhancements 
will include services to enable you to 
browse a network's users, resources, and 
so forth, which can be important on very 
large systems; additional security ser- 
vices; additional program-to-program 
communications support; improvements 
in transport efficiency; and "full coordi- 
nation" with the planned file system en- 
hancements mentioned earlier. 

• And most significantly, within the 
next few months, we'll see the first tool- 
kits for OS/3, or OS/386, or whatever the 
80386-specific version of OS/2 will be 
called. This is the version we've all been 
waiting for— the version that will finally 
deliver on the full promise of OS/2. It 
will, of course, support a true flat ad- 
dress space; it will demand-page (in 4K- 
byte blocks); and it will offer "full 
binary compatibility with all OS/2 appli- 
cations—all OS/2 applications will run 
unchanged," Ballmer said, although 
they'll run faster. 

Best of all from a user's perspective, 
this new version of OS/2 will at last sup- 
port multiple concurrent DOS sessions, 
which will make the transition from 
DOS to OS/3 fairly painless and avoid 
the hassles and limitations of OS/2' s cur- 
rent compatibility box. 



As for DOS extensions, watch for 
many of the enhancements listed above 
for OS/2 to show up in future versions of 
DOS. Many of them are already available 
from third parties anyway: Norton's File 
Info lets you work around the eight-dot- 
three filename limits (albeit clumsily). 
Many vendors offer add-on support for 
disk volumes larger than 32 megabytes. 
And there are numerous solid multi- 
taskers available that work just fine with 
vanilla DOS. 

PM intentionally bears a strong family 
resemblance to DOS-based Microsoft 
Windows. Over time, the available DOS 
interfaces and PM will become even 
closer, partly to move DOS at least a lit- 
tle within the SAA fold, and partly for 
pure marketing reasons . "People can 
safely stick their toes in the GUI waters 
with Windows and migrate to OS/2 PM 
when their favorite applications show up 
there," Ballmer explains. 

All this makes DOS attractive in the 
short term, and Microsoft apparently 
concedes the point: Ballmer restated 
what BYTE's COMDEX polls have been 
telling us for some time— that it will be at 
least 1991 before OS/2 will be able to 
pass DOS. 

But Unix is also an attractive alterna- 
tive. After years of ineffectual internal 
wrangling, the Unix community is fi- 
nally getting its act together. Within the 
next few months, Unix will take its last, 
best shots at becoming a "mainstream" 
operating system outside of the academic 
and scientific venues. There will be a 
great deal of activity: Very soon, OSF 
will release its Motif user interface, fol- 
lowed by preliminary versions of OSF/ 1 
(its proprietary version of Unix); Next- 
Step will leave beta testing and ship ver- 
sion 1.0; AT&T will release its response 
to OSF; and more. 

Things are about to get very, very 
interesting. 

—Fred Langa 

Editor in Chief 

(BIX name "j langa") 
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INTERACTIVE WINS THE UNIX 
TECHNOLOGY RACE! 




VP/ix - DOS under I 

[TCP /IP Host - basec 
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UNIX V.3.2^ 
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UN IX is a. registered 
Uademark of AT&T. 
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386/ix is a trademark of 
INTERACTIVE Systems 
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Corporation. 

MS-DOS, XENIX,, and Fli 
Simulator are registered 
trademarks of Microsoft 
. Corporation, 
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"Upgrade product of the year" 

...PC World 



Installed in minutes, the Renegade 386™ motherboard turns any 
IBM PC # XT, AT or inexpensive clone into a powerful new computer, 
lightning fast with both old software AND new OS/2 releases. 



Is this you? 
You would like to have extraordinary computing 
speed and power. You want number crunching ability You 
need complex CAD capabilities. Or graphics. Or multi-tasking. 

And you haven't got it. (And you don't want to spend a 
fortune to replace good equipment with the newest standard.) 

Weep no more. You can turn your present system into 
the latest, high-performance system that will equal or exceed 
the best of the new computers. 

Renegade 386? 

A new heart and brain for your computer. 



Renegade Technologies offers designers, engineers, 
architects, and computer-dependent businesses a simple and 
reliable alternative to obsolescence. Or the unreasonable 
expense of a new system. 

Simply replace the "motherboard" of your present sys- 
tem with a Renegade 386™ motherboard. 

It takes a screwdriver and less than 20 minutes. And 
costs but $1695. 

That's thousands of dollars less than a new IBM System/2 
Model 80. 

But it gives you more than just the latest industry stan- 
dard. You can run your old software on it. Probably anything 
you now use on your XT or AT. Big Blue can't do that. 

You can use your present 16-bit peripherals. (If youVe 
looked at PC "add-on" cards, you already know your old equip- 
ment would be useless.) 

But with Renegade 386™ you'll have to find some other 
excuse to throw away your current modem, network card, 




EGA or disk controller 
cards. 

The Renegade 386™ 
board comes with an iron- 
clad one year limited 
warranty. It uses genuine 
U.S. made Intel 386 chips 
and is designed and manu- 
MultUask with Lotus 1-2-3 and factured in the U.S.A. 

other applications running side-by- ^ Hauppauge Computer 
side on the Microsoft, M?idowsl386 Works. Hauppauge is a 
desktop. major developer of software 

support for Microsoft and IBM products, and is producer of 
the highly respected Hauppauge 8087 or 80287 highspeed 
math coprocessors. Over 50,000 have been sold. 

Major computer magazine reviews in the last year have 
hailed our Hauppauge-made board as a major breakthrough 
in a high speed, high power, high performance upgrade 
product. 

Not an accelerator card. Not a "turbo" gimmick. 
Renegade 386™ gives you a full-featured 
new computer. 

Thanks to Renegade's 80386 microprocessor your com- 
puter will now boast a 32-bit data path —and a clock speed of 
16 MHz with zero wait state access. Up to 8 expansion slots 
are provided depending on your computer configuration . 

Your "new" computer also will now have 1 Megabyte 
of 100ns RAM. This is not a naked board. And it also includes 
a 32-bit high-speed RAM expansion slot which you can popu- 
late with up to 15 Mbytes of system memory. 
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In practical terms that simply means that programs like 
Lotus 1-2-3 or new products like Foxbase 386, and almost any- 
thing else, mil run/aster t/ian anything you have ever seen. 

Which is a minor problem for some folks who are playing 
computer games on company time. Renegade 386™ may run 
them at speeds far too fast for human reactions. 
The world is not perfect. 

Otherwise Renegade 
386™ is perfectly com- 
patible with products 
like AutoCAD, Aldus 
PageMaker, Microsoft Win- 
dows, Ventura Publisher, 
the Novell Network and siz- 
zlers like Paradox 386. We 
haven't yet found a popular 
program we can't run 
with it. 

Power hungry? Equip Renegade 386™ with 
even more RAM— without speed loss. 

Add up to 15 Mbytes of system memory with Renegade™ 
expansion modules that plug right into your Renegade 386™ 
32-bit expansion slot. And run with no loss of speed 
—something no IBM or Compaq model can match. 

There's a lot of confusion in computer claims, but the 
fact is that with zero wait state, our 16 MHz is effectively the 
same as those highly touted machines running at 20 MHz 
with one wait state. 

So plug in Renegade™ expansion modules in 2-and 
4-Megabyte increments and run Windows 386 applications at 
the speed God intended. 



Faster, easier presentation graphics 
with newest software releases. 



386 MotherBoard for the PC or PC/XT $1695 

386 MotherBoard for the PC/AT $1795 

386 MotherBoard/20 MHz for PC/AT $2195 

32-bit RAM Board (2Mbyte installed; up to 10 Mbytes) $1195 

16 MHz 80387 math coprocessor $695 

16-bit combination hard disk/ floppy disk controller $245 

Prices subject id change. 




30 DAY TRIAL OFFER 

AND OUR 
NO-RISK GUARANTEE 

We understand perfectly that you have no reason 
to believe anything you read. Including this ad. (We 
read too.) 

So. we invite you to evaluate the Eenegade 386™ 
yourself. Gall and order one. We'll send it with detailed, 
clear instructions. Use it in your own system, on your 
own work, for 30 days. TVy it for brilliant presentation 
graphics, make massive and instant spreadsheet recal- 
culation, run huge memory-hungry CAD programs. 
Wring it out —on anything your software is up to. 

But don't stop there. Challenge your best com- 
puter technician. Or a consultant whose opinion you 
value. Ask them to compare Renegade 386™ dollar for 
dollar, and feature for feature, with the best on the 
market. 

After 30 days, if it isn't for you, for any reason, 
well take it back and write you a check immediately 
for your lull purchase price. 

The risk is all ours. But we urge you not to wait. 
RAM chip prices are going up every day due to world- 
wide chip shortages. We can guarantee this current 
price only if you order now. 

Call toll-free today. You have nothing 
to lose but yesterday's computer system. 

1-800-426-2189 



"REHEEatiE 



TECHNOLOG 



E S 



Redmond, Washington USA 



(206)885-5700 



IBM PC, AT, XT, Personal System/2, Microsoft Windows 386, Foxbase 386, 
Paradox 380, PageMaker, 1-2-3, Novell Network, Ventura Publisher, EGA, Intel, 
Hauppaugc, Compaq and other brands and products are trademarks or 
registered trademarks of their respective holders. 
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Creative License. 



If you've ever tried to combine 
windows, menus, forms, and text 
entry to create an effective user 
interface, you know how challenging 
it can be. 

Perhaps you've turned to a third- 
party library for help. Only to run into 
restrictions, limitations, and dead ends. 
So you had to compromise your design. 
Or modify the library source code. Or 
start over. 

Which is precisely why we designed 
Vermont Views™, the new generation 
of Windows for Data®, the best-selling 
C library for user interfaces. 

Vermont Views offers unbridled, un- 
restricted creative license. 

The Human Interface Of 
Your Dreams 

Vermont Views offers an unparal- 
leled set of interface building blocks that 
you can combine in unlimited ways: 

■ Menus can be created in any style 
you choose, made scrollable vertically 
and horizontally, and nested to any level. 
Features include n-th character selection, 
checkmarks, and unavailable items. 

■ Data entry forms can be bigger 
than their display windows, have scroll- 
able regions for the entry of variable lines 
of items, lists of choices for data entry, 
context sensitive help, and special 
decimal, date, time, and toggle fields. 

■ A mini word processor can be at- 
tached to a field window in a form or 



used as a pop-up note taker. 

You're In Charge 

Because you can write and attach 
functions to the beginning and end of 
menus, forms, fields, and to keys, you're 
always in control. 

Use these control functions to call up 
subsidiary forms and menus, change 
field values and the active field, exit or 
abort a form, do almost any task you can 
imagine. 

All interactive capabilities of Ver- 
mont Views use a unique system of ac- 
cessible keytables, so you can easily 
change or disable key assignments - even 
add to the functions provided for menus, 
forms, text entry, and windows. 

One For All 

Vermont Views is available for DOS, 
OS/2, UNIX, XENIX, and VMS. Main- 
tain the same user interface on all of these 
operating systems with the same source 
code. 

Vermont Views provides internation- 
al portability as well, with full support 
for IBM international characters, flexible 
date and time formats, and changeable 
decimal and thousands separators. 

Novice Or Expert 

Despite its depth and flexibility, Ver- 
mont Views is easy to learn and use. Each 
major facility is covered in a single, self- 



contained section of the manual, so you 
only need to learn capabilities as you use 
them. 

To help you become an expert in no 
time, we include a free copy of the Nor- 
ton Guides™ Engine and our own com- 
prehensive Pop-Up Reference™. You'll 
have immediate, on-line access to func- 
tion names, reference pages, structures 
and tables. 

No-Time-Limit Guarantee 

We've only touched on a fraction of 
what makes Vermont Views special. The 
only way to know it is to use it. 

Try Vermont Views on your hardest 
problems. 

For as long as you want. At no risk. 

If not fully satisfied, return for a full 
refund. Anytime. 

To Order Today 
Call 1-800-848-1248 

Call to order Vermont Views today 
And we'll send your "creative license" 
right away 

Prices: DOS $395; with Source $790. 
UNIX, XENIX, VMS, OS/2 please call 
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Vermont 
Creative 
Software 



Pinnacle Meadows. Richford, VT 05476 



800-848-1248, 802-848-7731 Fax: 802-848-3502 Telex: 510-601-4160 VCSOFT 
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MlCROBYTES 



Staff-written highlights of developments in technology and the microcomputer industry, 
compiled from Microbytes Daily and BYTE week reports 



Tl's Prototype Transistor Takes a Quantum Leap 



Laptop supercomputers 
that run off flashlight 
batteries may be the stuff of 
science fiction, but Texas In- 
struments has developed an 
experimental transistor that 
may very well make such 
advanced electronic devices 
possible within a decade. 
At the company's Dallas re- 
search center, physicists 
have built the world's first 
quantum-effect transistor, a 
device that operates on a fun- 
damentally different prin- 
ciple than the transistors that 
currently make up our elec- 
tronic world. Quantum-effect 
devices potentially will fit 
100 times as many functions 
in the same space as, and 
consume far less power than, 
today's ICs. 

At dimensions less than 
0.02 micron, principles 
known as quantum mechan- 
ical effects dominate the be- 
havior of matter. The quan- 
tum transistor— called the 
bipolar resonant tunneling 
transistor— is the first semi- 
conductor to directly con- 
trol a quantum well, an al- 
most unimaginably thin 
layer that allows only elec- 
trons with certain energy 
levels to pass through. 

Quantum transistors have 
active regions that are about 
100 times smaller than the 
corresponding areas on a 
contemporary IC. These re- 
gions range between 10 and 
20 nanometers in size, 
which is about 10,000 times 
smaller than a human hair. 



And future generations of the 
devices will be even 
smaller. At these micro- 
scopic dimensions, elec- 
trons act more like waves 
than particles. They occupy 
discrete energy levels, known 
as bands, and resonate 
when they're confined to a 
region that's the size of 
their wavelength. These 
properties let quantum tran- 
sistors switch at speeds thou- 
sands of times faster than 
today's conventional devices. 

Transistors are made up 
of three parts: Current flows 
between an emitter and a 
collector, controlled by a 
base. In standard transis- 
tors, the current flow is con- 
trolled by varying the volt- 
age that's applied to the base. 
The base controls physical 
barriers of semiconducting 
material called P-N junc- 
tions and depletion layers. 

TI researchers say the 
breakthrough that made the 
quantum-effect transistor 
possible was the discovery of 
a means to directly control 
the tunneling current by 
modulating the voltage po- 
tential inside a quantum 
well, which is the device's 
base. The modulation takes 
place by putting a charge 
into the energy well at an 
energy level that's just 
below the energy level where 
the actual current "tun- 
nels" across the base from 
the emitter to the collector. 

The speed at which the 
current travels between the 



emitter and collector- 
known as transit speed— is 
several orders of magnitude 
faster in a quantum transistor 
than in today's conventional 
devices, TI researchers say. 
The TI scientists estimate 
that the transit speed is in 
quadrillionths of a second. 

The quantum transistor, 
which is only a laboratory 
prototype now, was fabri- 
cated using a combination of 
gallium arsenide, alumi- 
num gallium arsenide, and 
indium gallium arsenide. 

Practical applications for 
the quantum transistor are at 
least 10 years away. And 
before the transistor can be 
commercially feasible, 
techniques will have to be de- 
veloped to manufacture and 
interconnect the tiny struc- 
tures reliably in production 
quantities. Moreover, TI sci- 
entists admit that quantum 
transistors will require the 
development of "whole new 
circuit architectures." But 
they predict that once the 
problems are solved, the cost 
of quantum transistors will 
quickly compete with that of 
conventional devices. 

Meanwhile, TI is touting 
quantum transistors as the 
next generation of solid- 
state devices. George Heil- 
meier, the company's chief 
technical officer, says that 
"comparing quantum effect 
devices with today's semi- 
conductors is like compar- 
ing semiconductors with vac- 
uum tubes." 



Don't Worry About the Bus, Some Say 



From operating systems 
to interfaces to file for- 
mats, the microcomputer 
industry is uniquely confus- 
ing. Industry executives say 



things should straighten out 
in the next year or so. But 
one much-publicized issue du 
jour isn't confusing at all, 
say some industry leaders, 



and that's personal com- 
puter bus architectures. 
Micro Channel or the 
EISA (for extended industry 

continued 



• Expenditures for re- 
search and development 

in the U.S. will reach 
$129 billion this year, 
according to a report 
from Battelle (Columbus, 
OH). That's an increase 
of 3.4 percent, or about 
$4 billion, over what 
the National Science 
Foundation says was 
spent on R&D in 1988. 
Battelle's forecast says 
American industry will 
fund most of that re- 
search, to the tune of 
$92 billion. The remain- 
ing spare change will 
come from academic in- 
stitutions, nonprofit 
organizations, and the 
federal government. 

• Texas Instruments 
and Hitachi have agreed 
to work together to de- 
velop a new series of 16- 
megabit DRAM cir- 
cuits. The American and 
Japanese chip giants say 
they'll jointly design 
technology that both 
can use. As part of the 
deal, each company will 
have access to the other's 
DRAM technology "as 

it relates to 1 6-megabit 
development," a TI 
spokesperson said. While 
some Japanese compa- 
nies are currently sam- 
pling 4-megabit memory 
chips, Fujitsu recently 
publicly detailed its de- 
sign for 64-megabit 
DRAMs. 

• Bill Gates put it 
down as ho-hum, but 
what do other industry 
captains say about the 
NeXT computer? 
Apple's John Sculley said 
that if anyone can pull 
off a start-up company 

continued 
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successfully, it's Steve 
Jobs. But Sculley said it 
will be at least a few 
years before NeXT be- 
comes a competitive 
threat. "The key will be 
software. Many of the 
technical features [of the 
hardware] are not new 
to the industry. " Regard- 
ing Jobs' s prediction 
that the Macintosh will 
start to decline in the 
1990s, Sculley said, "I 
have a lot of respect for 
Steve, but his track 
record on predicting the 
Macintosh is not as good 
as his track record on 
creating new products. 
The Macintosh will 
only get better." 

"We'll compare it to 
Sun's mid- 1989 product 
and we'll compare 
apples to apples," said 
Scott McNealy of Sun 
Microsystems. Sun is ex- 
pected to announce, any 
day, week, or month 
now, a "desktop work- 
station" that, if you lis- 
ten to rumors, will be 
so good that it will take 
people away from the 
Mac II, the Personal 
VAX, souped-up PCs, 
and other systems aimed 
at number- and image- 
intensive applications. 

"The only thing I see 
in NeXT that's really 
unique is the operating 
system. The hardware 
features may appear on 
other machines before 
NeXT is even on the 
market," said Steve Dow 
of Calera Recognition 
Systems. 

Reese Jones of Far- 
allon, which develops 
Macintosh products, 
said he thinks program- 
mers will like the NeXT 
cube. He cited the 
Display PostScript im- 
aging model as a very at- 
tractive feature. Go's 
Jerry Kaplan said he 
thinks NeXT's "great- 

continued 



standard architecture) bus? 
It's not so confusing after 
all, said industry heavy- 
weights at the recent PC Out- 
look conference in San 
Francisco. Tandy Corp.'s 
Johri Roach dismissed all 
the "vapor talk" in the 
micromedia about the "bus 
wars." "Users don't need to 
worry about the bus, any- 



way, yet we continue to de- 
bate and debate and de- 
bate," he said. 

Roach suggested that 
companies should "do more 
strategizing within rather 
than in full view of our cus- 
tomers." Microsoft chair- 
man Bill Gates agreed that 
the bus architecture has no 
effect on software compati- 



bility and is therefore not 
very important to users. Rod 
Can ion of Compaq, figured 
to be the ringleader behind 
EISA, agreed with that, but 
he put in a plug for 32-bit bus 
architectures, which he said 
will be more important in the 
1990s, when mainframe/ 
personal computer connec- 
tivity becomes widespread. 



"Chasing After Change": Life Gets Harder 
for Software Developers 



Despite mostly glowing 
predictions of comput- 
ing in the next decade, in- 
dustry executives at the re- 
cent PC Outlook conference 
agreed that the lag in soft- 
ware development will get 
worse. Developers at the con- 
ference talked about the 
overwhelming complexity of 
designing new software ap- 
plications for today's market. 

The problem is keeping 
up with the competing hard- 
ware and operating system 
platforms as well as design- 
ing for graphical interfaces. 
Jerry Kaplan, CEO of Go 
Corp. and a former execu- 
tive at Lotus, pointed out that 
Lotus 1-2-3 version 3 is 
actually six different prod- 
ucts because of the different 
operating systems it will run 
under (including DOS, 
OS/2, and Unix). Kaplan 



said that small software 
companies are faced with tre- 
mendous financial risks if 
they pick the wrong environ- 
ment for their application. 

The problem is largely 
caused by hardware vendors 
"chasing after annual 
change" to differentiate 
themselves, thus making it 
hard for software developers 
to keep up, says Adele 
Goldberg of ParcPlace Sys- 
tems. Goldberg also blamed 
the lack of software tools for 
allowing one application to 
work on multiple platforms. 

Software developers face 
a tough challenge. But as 
Reese Jones of Farallon 
Computing put it, "There 
will be no more home-run 
products. We can't do that 
anymore." The trick is to 
work on small pieces incre- 
mentally. Developers need 



to continue working in small 
teams. Throwing lots of 
people at a project doesn't 
work. And companies will 
have to hope they chose the 
right environment for their 
product, he said. 

Software companies have 
learned from the famous de- 
lays at Lotus and Ashton- 
Tate. Companies will be 
more cautious about pre- 
announcing upcoming prod- 
ucts and providing time- 
tables for their availability, 
and they will, in general, 
be more tight-lipped about 
their plans. This may be 
tough for the press covering 
these subjects, but it cer- 
tainly will help software 
companies avoid the embar- 
rassment that Lotus and Ash- 
ton-Tatehave had to face 
because of products missing 
announced shipping dates. 



Kodak Packs 4 Million Pixels onto Image Sensor Chip 



Capping a five-year de- 
velopment effort in elec- 
tronic imaging, Eastman 
Kodak has announced a 4- 
million-pixel image sensor 
chip that could have long- 
term implications for both 
commercial and consumer 
applications. Officially 
dubbed the KAF-4200 Full- 
Frame Imager, the chip is 
similar in design to charge- 
coupled device (CCD) sen- 
sors used in such applications 
as TV cameras. But there's 
a very large resolution 
difference. 



A typical CCD chip in a 
consumer-type video camera 
has a resolution of 5 1 by 
389 pixels, while the Kodak 
chip has a resolution of 
2048 by 2048 pixels. This re- 
sults in "near-photograph- 
ic" quality, and it's all 
packed onto a package 
that's just 19 millimeters 
square. 

But the KAF-4200 isn't 
designed for full-motion 
video. Using a pair of 20- 
MHz output channels, it's ca- 
pable of delivering only 10 
frames per second, well 



below the 30 frames per 
second required for full 
motion. 

Potential applications for 
the chip are numerous, in- 
cluding ultrahigh-resolution 
scanners and ultrahigh-qual- 
ity electronic still cameras. 
Consumer applications, how- 
ever, are many years away, 
largely because of the KAF- 
4200' s price. Although 
Kodak hasn't announced a 
price yet, a similar chip 
with 1 .7 million pixels sells 
for $25,000 for perfect 

continued 
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To learn Microsoft 

QuickBASIC, 
jot only need a 
manual this thick. 




You're looking at something you won't see 
anywhere else. 

Ifs called QB Advisor. A remarkable new 
hypertext electronic manual that can make you 
instantly more productive, even if you don't know 
the first thing about programming QB Advisor 
actually lets you experiment by cutting and past- 
ing useful sample programs right into your pro- 
gramming window. Only Microsoft has it. Only 
Microsoft could And ifs just one of the things you'll 
learn about new Microsoft® QuickBASIC version 4.5 
for IBM® PCs and compatibles. 

Another is the step-by-step tutorial that actu- 
ally takes you through every stage of programming 
by working you through a complete program. 

And QB Express— the interactive way to 
learn all about your programming environment in 
a matter of minutes— not hours. 

Microsoft QuickBASIC also comes with 
Easy Menus that let you develop programs with 
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a minimum number of menu choices. Context- 
sensitive Help for immediate help with error 
messages and variables by simply punching a key 
or clicking a mouse. And a built- L __ 

in debugger that lets you see 
exactly what your program is 
doing, as ifs doing it 

Best of all, Microsoft Quick- 
BASIC is packed with enough 
power to handle whatever prob- 
lems drove you to program- 
ming in the first place. Fact is, 
it translates your program into executable code at 
an incredible 150,000 lines per minute. 

Microsoft QuickBASIC version 45. If program- 
ming is the only way out, this is the easiest way in 

Microsoft 

Making it all make sense: 
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For more information call (800) 541-1261. Customers in Canada, call (416) 673-7638. Outside North America, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft 
and the Microsoft logo are registered trademarks and Making it all make sense is a trademark of Microsoft Corporation. IBM is a registered trademark of International Business Machines Corporation. 
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est innovation was the 
deal with IBM." Kaplan 
also said that NeXT may 
have an uphill battle 
trying to capture users 
who don't care about 
programming as well as 
scientists who don't care 
about high-level interface 
tools. 

"Steve is king of ease 
of use," said Adele Gold- 
berg of ParcPlace Sys- 
tems, adding that the 
main feature of the 
NextStep operating envi- 
ronment is "putting 
control on the desktop." 

• Vendors like Aldus, 
Ashton-Tate, and Inter- 
leaf have been working 
with DECwindows for 
several months now, say 
DEC officials. DECwin- 
dows is "quite porta- 
ble," said DECwindows 
team leader Scott 
McGregor. DECwindows 
applications will be 
ported to the OS/2 envi- 
ronment once his team 
knows what users want, 
McGregor said. 

• Prentice-Hall (Engle- 
wood Cliffs, NJ) is fin- 
ishing up publication of 
two 10- volume series of 
AT&T documentation 
to go with version 3.2 of 
Unix System V. One 

set covers plain Unix; the 
other, Unix for 80386- 
based systems. 

• Computer software 
and computer systems 
were two of the "worst 
performing industry 
groups" during 1988, 
according to a report re- 
leased by Standard & 
Poor's. Collective finan- 
cial performance of 
software companies fell 
13 percent last year (2 
percent better than gold 
mining), while compa- 
nies involved in computer 
systems declined by 3.6 
percent, S&P analysts 
said. On the happy side 
of that scale, with gains 

continued 



chips, with the price going as 
low as $1000 for chips with 
defective pixels. A Kodak 
spokesperson said the price 
for the K AF-4200 is "likely" 
to be somewhere in the 
$50,000 to $100,000 range. 
That will limit its initial ap- 
plications primarily to the 
military and to sophisti- 
cated applications, such as 
medical imaging. 

Dr. Michael McCreary, 
manager of product develop- 
ment for Kodak's Micro- 



electronics Division, told 
Microbytes Daily that one 
of the reasons the chip will 
be so expensive is that the 
yield of perfect chips during 
the manufacturing process 
is extremely low. In addition 
to the problems of produc- 
ing a chip with 4, 194,304 
perfect individual micro- 
scopic diodes on a 19-mm 
square, the fabrication pro- 
cess has to be held to close 
tolerances to eliminate 
what's called "dark cur- 



rent," spurious noise in the 
semiconductor substrate that 
causes bright speckles in 
the image. 

Kodak had planned to 
start shipping samples of the 
chip in January, with full- 
fledged production scheduled 
by the middle of this year, 
the company said. 

For further information, 
contact Eastman Kodak, Mi- 
croelectronics Technology 
Division, Rochester, NY 
14650,(716)477-7053. 



Novell to Offer Tool for Distributed Processing 



Novell plans to soon of- 
fer a software tool that 
will help programmers de- 
velop applications that fea- 
ture distributed processing. 
The new NetWare RPC (for 
remote procedure call) is a 
C preprocessor and a set of 
network-specific library 
files designed for various 
network protocols. Net- 
Ware RPC is actually a 
Novell version of a product 
developed and already being 
sold by Netwise (Boulder, 
CO). NetWare RPC is sched- 
uled to be available in the 
first quarter of 1990 for both 
DOS and OS/2. 

In designing a distrib- 
uted-processing or client/ 
server application, a pro- 
grammer will divide the ap- 
plication so that part of it 
will run on a user's work- 
station (the client side) and 
part on a central file server. 
With Netware RPC, the 



programmer will not have to 
be concerned with any of 
the communications-oriented 
code that is needed by each 
particular type of network 
operating system. For ex- 
ample, the programmer 
could use a single set of net- 
work functions and compile 
an application to run on a 
NETBIOS-compatible net- 
work. Later, the program- 
mer could recompile the pro- 
gram with a different 
library file to have the appli- 
cation run on a network that 
uses OS/2's Named Pipes 
protocol or the Sockets pro- 
tocol used in Berkeley Unix. 
In addition to these library 
files, Netwise will also have 
library files for the TCP/IP 
protocol used in Unix and the 
SPX protocol used by 
Novell. A library file for 
IBM's APPC protocol used 
in its System Network Archi- 
tecture is scheduled to be 



available next year. 

Initially, Novell will of- 
fer only the SPX library file. 
Developers, however, will 
be able to obtain the other 
network protocol files di- 
rectly from Netwise. Also, 
Netwise 's own version of 
the product, called RPC 
Tool, is available for sev- 
eral environments, including 
DOS, OS/2, Unix, and 
DEC VMS. The DOS version 
starts at $1250; the OS/2 
version, $1750. When the 
Novell version of the prod- 
uct becomes available 
(planned for the first quar- 
ter of 1989), the DOS version 
will sell for $950; the OS/2 
version will sell for $1750. 

For further information, 
contact Novell, 122 East 
1700 St., P.O. Box 5900, 
Provo, UT 84601, (800) 453- 
1267, or Netwise, 4745 
Walnut St., Boulder, CO 
80301,(303)442-8280. 



Different Drum Uses Computer, Radio Waves 



Imagine playing a 
Beethoven sonata with a 
pair of drumsticks. The lo- 
cation and force of the drum- 
stick as it strikes the drum 
determines the tempo and the 
shape of the notes played in 
the sonata. Or, if you can 
write music, imagine com- 
posing a piece for an orches- 
tra and then adding expres- 
sion and tempo with a pair of 



drumsticks. That's what 
Max Mathews's Radio Drum 
is all about. 

Mathews, a former Bell 
Labs scientist specializing in 
acoustics, retired last year 
to join Stanford's Center for 
Computer Research in 
Music and Acoustics 
(CCRMA, pronounced 
"karma"). Actually, the 
Radio Drum was invented 



by R. A. Boie, Mathews's 
former colleague at AT&T. 
But it is based on a concept 
developed by Mathews, 
who hopes it will become a 
commercial product. 

The drum is a sheet of 
metal, approximately 18 
inches square, covering an 
array of radio sensors. In re- 
sponse to how the player 

continued 
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Ynfll never know 

how quick it is until 

you open it up and see 

what it can do. 



All thehorsepower in the world 
is useless until you can get at it. 

Introducing new Microsoft® 
QuickC® version 2.0. The fastest, 
easiest way to master all the power 
and glory of C. Frankly nobody but 
Microsoft packs this many exclu- 
sive features into a single package: 

For starters, theres QC Advisor 
— a new hypertext electronic man- 
ual that teaches, helps and guides 
you on screen. It even lets you cut 
and paste sample programs, so you 
can learn C the easy way 

By example. 

And "C For Yourself," our detailed book 
of C fundamentals that'll give you more 
in-depth programming lessons. You'll find 
one in every box. 

With Microsoft QuickC, you can ease 
into C with Easy Menus to help you write 
your first C programs, then advance to Full 
Menus to access the full-throttle potential 
of C. You'll be up to speed in no time. 

And speaking of speed, QuickC has 
enough muscle for incremental compiling 
and linking at an incredible 25,000 lines per 
minute— so it'll make short work of any de- 
velopment you have in mind. 




New Microsoft QuickC 20. Zero to expert in record time. 

And speaking of development, its in-line 
assembler lets you write assembly code 
within your C code for more efficient pro- 
grams. Plus its the only integrated debug- 
ger that lets you simultaneously debug C 
and your in-line assembler. Talk about 
convenience. It even supports all memory 
models within the integrated environment 

For all the details, call us at (800) 541- 
1261.The new Microsoft QuickC. 

Get it. And break a few speed limits. 

Microsoft 
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in performance, were 
textiles, retail food 
chains, shoes, tobacco, 
and manufactured 
housing. 

• Apple II designer/ 
industry icon/electronics 
whiz-guy Steve Wozniak 
sat in as disc jockey for 
the morning drive-time 
slot at a San Jose, Cali- 
fornia, radio station re- 
cently, apparently to 
good reviews. Woz, who 
also cofounded Apple 
Computer, produced two 
rock festivals, and re- 
cently coauthored what 
may be the worst collec- 
tion of computer jokes 
ever published, hosted 
the morning spot on 
KSJO, an FM rock sta- 
tion. It was a one-day- 
only gig; the usual disc 

continued 



positions and strikes the 
drumsticks, these sensors 
send signals to a D/A data 
acquisition board in the 
computer. The computer 
stores these signals in mem- 
ory and uses them to modify 
the frequencies and dura- 
tion of the notes played in a 
score of music, which is 
also stored in the computer. 
The resulting signals are 
sent via a MIDI interface 
card to an electronic music 
synthesizer for playback. 
Mathews's original drum 
used strain gauges to deter- 
mine the deflection of the 
drum membrane after each 
strike of the drumstick. The 
radio- wave model, developed 
by Boie at AT&T, allows 
more precise modulation of 
the sound. 

The Radio Drum per- 
forms the role of a conductor 
of a symphony. Mathews 
calls the software that inter- 
prets the signals from the 



Radio Drum the conductor 
program. The drum allows 
the performer to modify the 
tempo and tone of the lines 
of the composition stored in 
memory. The scores for any 
number of instruments can 
be stored, so the Radio 
Drum can conduct an entire 
orchestra. Tempo is con- 
trolled by the frequency with 
which you strike the drum. 
Each strike of the drum rep- 
resents a beat in the musical 
score. Using the conductor 
program, you can add the 
beats to the composition as 
desired. As you strike the 
drum, the beats are then 
played sequentially. Each 
beat can represent any num- 
ber of instruments. The 
tone,o r "shape," of the note 
is controlled by moving the 
second drumstick in the 
horizontal and vertical 
dimensions of the drum sur- 
face (the horizontal or x- 
axis controls bass, and the 



vertical axis controls 
treble). 

The Radio Drum allows 
the performer to play elec- 
tronic music without using 
the keyboard of the synthe- 
sizer. Mathews says a syn- 
thesizer played on a keyboard 
always sounds like a key- 
board. The Radio Drum lets 
you modulate tones much 
more flexibly than with a 
keyboard, he says. And you 
don't have to be an accom- 
plished pianist to play the 
Radio Drum. 

Currently, Mathews has 
the Radio Drum hooked up 
to a Data Translation acqui- 
sition board in an IBM PC- 
compatible. The conductor 
software can be used with 
Mathews's own text editor 
for entering scores or with a 
more elegant scoring pro- 
gram developed by Dr. Le- 
land Smith of Stanford (and 
marketed by Passport Design 
continued 
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A Fast Crowd. 




Wherever your business takes you, take along 
the WorldPort 2400™ Portable Modem. Leaving 
the office doesn't have to mean leaving behind 
the world of high-speed, 2400 bps communica- 
tions. Worldwide, in virtually every situation, 
including hotel rooms and phone booths, your 
ability to communicate clearly and efficiently 
remains intact. 

Representing the cutting edge of modem tech- 
nology, the WorldPort line of portable modems 
combine a broad range of features that bring 
you the best value in modems today. Features 



that go far beyond costly internal units, such as 
Bell and CCITT standards, direct connect and 
acoustic interface (300 and 1200 bps), battery 
power, shirt pocket size, and a tiny price. 

In fact, the WorldPort modems are the ultimate 
for both portable and desktop applications. And 
the WorldPort 2400 comes with Carbon Copy 
PLUS™ communications software, for even 
greater value. 

If you want a modem that works where you do, 
put the WorldPort Series to work for you. In 



the office. On the road. Or at home. For more 
information about our full line of WorldPort 
modems, or the name of your nearest dealer, 
call us at 800-541-0345. (In New York, 516- 
261-0423.) 
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Northport, NY 11768 
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TELEX: 6502848020 


FAX: (516) 754-3491 



WorldPort 2400 is a trademark of Touchbase Systems, Inc. Carbon Copy PLUS is a trademark of Meridian Technology, Inc. 
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Reach for ultimate portability 







120 MBytes of power, speed and security 
in a revolutionary, removable hard drive. 



At last, the Disk Pack gives 
you everything you've al- 
ways wished for in a data 
storage system. The speed and high 
storage capacity of a hard drive. The 
ease and convenience of a floppy disk- 
ette. And the safety of a tape backup. 
All wrapped up in a state-of-the-art 
rugged unit, about the size of a paper- 
back book. Designed to make your life 
a lot simpler and more secure. 

True portability is here 

Just picture this: With the Disk Pack 
you carry your whole work environ- 
ment with you, wherever you go. All 
your files, all your data stay orga- 
nized and configured just the way you 
created them. Between 
your office and remote 
sites. Or home. Or an- 
other department. You 
can even mail a Disk 
Pack. It's that 
rugged. 

The Disk Pack frees 
you from the constraints 
of fixed computers. Your whole 
work environment fits in the palm of your band. 

Total security for your data 

Simply slide out a Disk Pack module 
and lock away your entire business 
customer base and payroll figures in 
a drawer or safe. Same for lawyer, 



banker or accountant sensitive data 
and Uncle Sam confidential informa- 
tion. All fully secured in a snap. 
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Get full data portability and security on 

the computer of your choice. Macintosh, 

PC-Compatible or PS/2. 

Blazing speed 

Rock-solid reliability 

Limitless expansion 

Breakthrough technology makes the 
Disk Pack four to five times more 
reliable than other removable prod- 
ucts. Access times as low as 13 ms 
make it one of the fastest hard drives 
on the market. The Disk Pack doesn't 
limit you to a single storage capacity 
either. You can interchange 20-, 40-, 
80- or 120-MByte modules in your 

Circle 162 on Reader Service Card (DEALERS: 163) 

For more information call 

1-800-322-4744 



system and between systems. Link 
modules up for a whopping Half- 
GByte + of on-line data. Store them 
for unlimited off-line data. And do 
lightning-fast data backups. 

That's not all. The Disk Pack turns a 
shared computer into your fully per- 
sonal machine within seconds. It's 
ideal for space grabbing applications 
such as color graphics, CAD, or 
music. One Disk Pack module does 
the job of 
100 diskettes. 
Ten times 
faster. And with 
a lot less hassle. 




And thanks to 
the Disk Pack's 

, . The Disk Pack is ideal for 

unique arcn 1- data security Lock it may 

teCtUre, yOU'll and forget about accidental or 
USe it eOUallv intentional data loss. 

well on any Mac, Apple, PC-compati- 
ble or PS/2 computer. It's that advanced. 

Outside the USA, contact IEF, Tel: (33) 1 45 57 14 14 
217 Quai de Stalingrad 92134 Issy, France 
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The new standard in data storage technology 
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11693 San Vicente Blvd. Suite 370 
Los Angeles, CA 90049 
Disk Pad is a trademark of IEF 
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Address . 
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Phone 
Mega Drive Systems, Inc. 

11693 San Vicente Blvd. Suite 370 
Los Angeles, CA 90049 (213) 556-1663 



YES! / want to know more about Mega Drive Systems ' new data 
storage technology. Please rush me more information about the 
Disk Pack and your free booklet "20 Valuable Facts About 
Hard Disk Care and Maintenance" today. 
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jockey, a shock- jock by 
the name of Perry 
Stone, was on vacation. 
According to KSJO sta- 
tion manager David Bar- 
onfeld, the phone re- 
sponse to Woz was 
"really excellent." 
• A kind and gentle 
correction: Interstate 
Electronics (Anaheim, 
CA) wrote, most politely, 
and without even a hint 
of the "nyah-nyah" tone 
we hear so often when 
we goof up, to tell us of 
an error in our Septem- 
ber 1988 Microbyte on its 
chip set and 80- 
MFLOPS boards (page 
12). We stated that the 
Analog Devices 32-bit 
digital signal processors 
being used by Interstate 
are limited to fixed- 

continued 



of Half Moon Bay, CA, as 
Score). Mathews has also 
written an improvisation 
program for the Radio 
Drum; it allows you to play 
music interactively, without 
first entering a musical 
score. One drumstick con- 
trols the sequence up and 
down the musical scale; the 
other controls the interval. 



Mathews hopes to de- 
velop a commercial version 
of the Radio Drum that will 
produce MIDI interface sig- 
nals directly, eliminating 
the need for the data acquisi- 
tion board. The MIDI 
model would allow the user 
to play the Radio Drum di- 
rectly connected to a synthe- 
sizer or to send the MIDI 



signals to the Conductor Pro- 
gram for use in composi- 
tion. It would also allow the 
drum to be used with any 
brand of computer. 

For further information, 
contact Max Mathews at the 
Center for Computer Re- 
search in Music and Acous- 
tics, Stanford University, 
Stanford, CA 94305. 



Analysts, Developments Offer Bright Chips Forecast 



Memory chips will re- 
main a dynamic mar- 
ket, spurred by innovative 
designs, greater densities, 
and growing demand, a 
group of industry watchers 
we heard recently agreed. 
At a panel convened in New 
York by Hitachi America, 
analysts predicted that the 
current shortage in DRAM 
chips will be over by the 
middle of this year. 



The rosiest projection for 
the chip industry was deliv- 
ered by Dan Klesken of 
Montgomery Securities (San 
Francisco): He predicted 
that total DRAM shipments 
would surge from 52.7 tera- 
bytes in 1988 to 480 terabytes 
in 1992, an increase of over 
nine times, fueled by grow- 
ing demand for personal 
computers, laser printers, 
and fax machines and by 



the emergence of such high- 
tech consumer products as 
digital VCRs and high-defi- 
nition TV. By 1995, Kles- 
ken said, 25 percent of 
DRAMs will be used for 
consumer products, 65 per- 
cent for microcomputers 
and peripherals, and only 10 
percent for minicomputers 
and mainframes. 
Klesken, however, cau- 

continued 



We Can Put You On The Right Trail With Four 
HIGH PERFORMANCE PRODUCTS!! 





MODEL 9000 (E)(E)PROM 

• MPU PROGRAMMER 

:• Fastest programmer on the market. 

• Quick & Intelligent programming 
algorithms. 

• Supports megabit eproms. 

• Programs largest variety of chips in- 
cluding Prom replacements, Eproms, 
EEPromsandMPU's. 



2. 



MODEL ROM X-2XL 
EPROM EMULATOR 



4. 



A 



• Emulates 2716-27010 eproms. 

• 256Kto 1024K memory available. 

• Battery backed up, auto emulate on power-up. 

• Low-cost, pays for itself on first project. 

• Free 19.2K Serial Communications Software. 



MODEL PCSS-8I INTELLIGENT 
SERIAL CARD 

• 8 Co-processor driven RS232 
__ H m v .\ v channel s/card. 

• 1-8 cards per computer. 

• BIOS Enhancement Software 
included. 

• Eliminates host processor 
overhead. 

• 32-2048KByte buffer memory. 

• May be used standalone in 
custom application. 

MODEL PCSS-8X MULTIPORT 
SERIAL BOARD 

• 8 RS232 ports per card (optional 4 port). 
, •All 8 ports 100% DOS compatible. 

• 32 ports may be added to a PC. 

• Optional RS422to 4000 ft. 

• Interrupt driven BIOS Enhancement Soft- 
ware included. 





TEK 



DEVELOPMENT HARDWARE & SOFTWARE 

P.O. Box 2310; Bay St. Louis, MS 39521-2310 U.SJL 

ORDER TOLL FREE 1-800-255-GTEK (4835) FAX: 1-601. 487-0935 

MS & Technical Support 1-601-467-8048 
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The easy way to move files between the SVa" world of PCs, and the 
3V2" world of PS/2s, Laptops, and 386s: Sysgen's Bridge family. 



Because your PCs, PS/2s, 386 s and 
laptops all talk to different floppy disk 
sizes and formats, they can become 
frustrating islands of information. 

For the simplest way to get files back 
and forth, just install Sysgen's Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
are three ways to simplify your life in 
a multi-computer office. 

Solution 1: Our 
Bridge-File 5.25 
floppy disk drive. 

A best seller, with over 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 




about its small footprint, ease of use, 
and dual density capacity of 360Kb 
and 1.2Mb. (IBM's drive is twice 
the size, yet stores only one-fourth 
the data.) 

Every PS/2 user deserves this easy 
connection to the world of PCs. 

Solution 2: Our Bridge-File 3.5 
floppy disk drive. 

You get 720Kb ™ 
and 1.44Mb capacities. 
Connect it to any 
PC, and you can read 
and write files from 
PS/2s, 386s, laptops, and other 
3V2" machines. 

Now all your PCs can share files 
with your newer systems. 



And here's the ideal controller: 
The Omni-Bridge 
Controller. 





Trademarks: Sysgen, Bridge-File, Omni-Bridge— Sysgen Inc.; PS/2— International Business Machines Co poration. 
Registered Trademark: IBM— International Business Ma ' 



Machines Corporation. 
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Controls up to four 
drives, so you can mix 
and match 5W\3Vf, and 
floppy tape drives as you need. This 
hot card gives you big storage, plus 
twice the floppy disk and floppy tape 
transfer performance rates! At only 
$95, this is a winner. 

Get your computers talking. 
Call the Sysgen Hotline for the 
name of your nearest dealer. 
1-800-821-2151. 

SYSGEN 

INCORPORATED 

556 Gibraltar Drive, Milpitas, CA 95035 
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point arithmetic. "Not 
true," says Interstate. 
"The Analog Devices 
chip sets being used in 
our QUEN family proces- 
sors perform both 
fixed- and floating-point 
arithmetic." We stand 
corrected and apologetic. 

• Scan this deal: 
Microtek (Torrance, CA) 
is tossing in some fine 
software with its Macin- 
tosh scanners. Buy a 
Microtek gray-scale scan- 
ner (MSF-400G, MSF- 
300GS, MSF-300G, 
MSF-300QS, or MSF- 
300Q) and you'll get a 
free copy of Silicon 
Beach's Digital Dark- 
room. The company 
said it will also bundle in 
a free SuperPaint 2.0 
with every Mac scanner. 

• Several software pub- 
lishers were quick to state 
their support for 
DEC'S new desktop 
computers. Oracle said 
its relational DBMS will 
be available on the new 
VAXstations and DECsta- 
tions, under VMS, 
Ultrix, and MS-DOS; 
Autodesk will port 
AutoCAD to the RISC- 
based DECstation 3100; 
LSI Logic will offer its 
Modular Design Envi- 
ronment (for engineering 
ASIC designs) on the 
3100;andMathsoftis 
moving its MathStation 
problem solver/document 
producer to the new 
DECstations and VAX- 
stations. 

• Silicon Graphics 
(Mountain View, CA) 
says it has so far 
shipped 1000 Personal 
Iris systems. As we re- 
ported here when the ma- 
chine was announced 
last October, the $16,000 
Personal Iris represents 

a substantial drop in cost 
for a three-dimensional 
graphics workstation. 



tioned that chip makers may 
not be able to meet new de- 
mand unless they raise levels 
of capital investment. Be- 
tween now and 1990 alone, 
he said, the equivalent of 1 1 
major fabrication plants run- 
ning round the clock must 
be brought on line, at an in- 
vestment of over $5 billion, 
and chip yields must more 
than double. But he doubted 
that U.S. chip makers will 
gain in the market, predict- 
ing instead they will retain 
their current share of 15 
percent to 20 percent, or at 
best 25 percent. 

The picture for Asian 
producers is different: Capi- 
tal investment by Japanese 
chip makers is still two and a 
half times greater than by 
U.S. companies, he said, and 
Korean manufacturers— es- 



pecially Samsung, Goldstar, 
and Hyundai— are pouring 
billions of dollars into devel- 
oping capacity. 

Analyst Amy Wohl, of 
Wohl Associates (Bala Cyn- 
wyd, PA), said she sees 
hope in EEPROM chips, say- 
ing they will resolve the 
age-old "duality" of mem- 
ory— the division between 
volatile and permanent 
storage. 

Recent technical devel- 
opments signify that innova- 
tion will continue to drive 
the chip industry. Hitachi has 
confirmed that it is working 
on a 16-megabit CMOS 
DRAM and has offered tan- 
talizing glimpses of other fu- 
ture developments: 100- 
megabit DRAMs and chips 
based on superconducting 
ceramics. Researchers at the 



company's lab cautioned 
that developments in materi- 
als physics will be neces- 
sary to achieve these aims. 

IBM and Texas Instru- 
ments both recently claimed 
breakthroughs in chip tech- 
nology. IBM researchers said 
they have devised a way, 
using advanced lithographic 
techniques such as electron 
beams or x-rays, to make 
CMOS chips with circuits 
one-quarter of a micron 
wide, permitting transistors 
that switch 30 billion times 
per second and chips with 
up to 256 megabits of stor- 
age. And TI said it has built 
the world's first quantum- 
effect transistors, which oc- 
cupy 100 times less space 
and switch thousands of 
times faster than the transis- 
tors used in today's ICs. 



Mainstream Will Look More Three-Dimensional 



Three-dimensional im- 
aging and animation has 
comprised a small, expen- 
sive, and very specialized 
segment of the computer 
hardware and software mar- 
ket. But there are signs that 
three-dimensional technol- 
ogy this year will begin to 
emerge into the mainstream 
of personal computing. 
And one of the big players in 
this small field will be 
Wavef ront Technologies 
(Santa Barbara, CA). 

You've probably seen 
Wavefront's work on TV 
commercials and network 
spots, most notably during 
last year's Summer Olym- 
pics. Most of the slick graph- 
ics NBC used in the sum- 
mer games were created on a 
Silicon Graphics machine 



using Wavefront's three- 
dimensional animation 
software. 

While the big push for 
"fancy pictures" in 3-D 
came from Hollywood, 
Wavefront's cofounders Bill 
Kovacs and Larry Barels 
say that scientific and engi- 
neering computing— not the 
entertainment industry— will 
bring 3-D into the 
mainstream. 

People in the technical 
market aren't interested in 
theatrical animation. 
They're interested in "de- 
scribing their problem," 
says Kovacs. They can get 
part of the way with CAD 
and finite-element analysis. 
But to achieve true, realis- 
tic modeling of a physical de- 
sign, either you construct a 



TECHNOLOGY NEWS WANTED. The news staff at BYTE is 
interested in hearing about new technological and scientific de- 
velopments that might have an impact on microcomputers and 
the people who use them. If you know of advances or projects 
relevant to microcomputing, please contact the Microbytes staff 
at (603) 924-9281, send mail on BIX to Microbytes, or write to 
us at One Phoenix Mill Lane, Peterborough, NH 03458. An 
electronic version of Microbytes, which offers a wider variety of 
computer-related news on a daily basis, is available on BIX. 



physical model or you use 
three-dimensional render- 
ing, in which you add color, 
shading, and texture to the 
wire-frame or line image, 
and then apply motion to it. 

With sophisticated three- 
dimensional graphics hard- 
ware like the Silicon Graph- 
ics Personal Iris, priced 
under $30,000, the oppor- 
tunity is there to make three- 
dimensional modeling and 
animation available to a much 
broader base of users. The 
missing link is affordable 
software. Wavefront's cur- 
rent software costs in the 
neighborhood of $40,000. 
Pixar (San Rafael, CA), 
which is a competitor of 
Wavefront, offers a complete 
hardware and software sys- 
tem priced over $60,000. 

The next step is to offer 
products at a much lower cost 
with easier user interfaces. 
We can expect these kinds of 
products to emerge some 
time this year. Barels expects 
IBM to offer three-dimen- 
sional capabilities on its RT 
PC, using a Silicon Graph- 
ics add-in board and Graph- 
ics Library. 
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EachQne Is A LandmaikQf Power. 

ATechnical Masterpiece. 

The Answer To A Specific Need. 
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AST makes the fastest and highest-quality desktop 
computers in the business world. One of them is 
right for you. Whether you need a personal com- 
puter for general office work, engineering, desktop 
publishing, financial analysis 
or running your business at 
home, you can count on AST 
to fit your desktop size, your 
budget and your need for 
ultimate speed. 

Our Newest Wonders. If 
you want extra performance and high quality 
without spending a lot of money, try our newest 
computers — the AST Premium® 386/16 and the 
AST Bravo/286. Our cache-based AST Premium 
386/16 makes^386™-CPU computing available to 
even the most cost-conscious budget And the AST 
Bravo/286 is all the AT®-compatible power you 
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need to manage your small business or home office, 
or use it as a node in a local area network. 

Our Most Powerful Wonders. For high-speed 
CAD/CAM/CAE, multitasking, multiuser environ- 
ments and LAN file service, choose AST's top per- 
forming systems. The 25 MHz AST Premium 386/25 
and 20 MHz AST Premium/386C bring the highest 
performance to your sophisticated 386-CPU based 
applications. 

Our Most Versatile Wonder. If you have to 
choose one computer that satisfies l ^hSlBW fl 
the broadest range of needs, let it 
be the AST Premium/286. Perfect 
for flying through word processing, 
large spreadsheets and even techni- 
cal applications, it's the industry's 
award- winner for 286 performance and value. 

Our Smallest Wonders. When your desktop space 



Top Rated 
'286 PC 

—PC Digest™ 

May 1988 



•Spurce: PC Week, Nov. 14, 1988. 



AST, AST logo and AST Premium registered trademarks AST Research,Inc. 80386 and 80386SX trademarks Intel Cor 
AST markets products worldwide — in Europe and the Middle East call 44 1 568 4350; in Japan ca 
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AST Bravo/286 

Extra value, quality 
and AT-compatibility 
for business or 
home office use. 



AST Premium 
Workstation/286 
Executive styling 
and test-proven AT 
compatibility in a 
powerful 286 computer. 



AST Premium/286 

' Outstanding, industry 
win. jeraf 

business and technical 
applications. 






AST Premium 386/2! 
State-of-the-art 
solution for ultimate 
LAN file service and 
CAD/CAM/CAE. . 
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D Please send me information on AST computers. 
D Please have an AST representative call me. 
I am □ an end user D a reseller. 

Name 

Title ___^ 
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is limited, but your appetite for speed and power 
isn't, the AST Premium Workstation/386SX and the 
AST Premium Workstation/286 
offer test-proven compatibility 
you can rely on. These sleek, 
small-sized wonders are the qual- 
ity answer to cost-effective, high- 
performance desktop computing. 

AST Service, Support And Reliability — The 
Eighth Wonder. The AST logo means quality prod- 
ucts and service. In fact, PC Week recently named 
AST first in technical support, over Compaq® 
and IBM®* 

For the products and service that will make you the 
next wonder of the world, ask for AST Computers. 
For more information, call (714) 863-0181 and ask 
for operator BB6 , use our Bulletin Board Service 
number (714) 852-1872, or fill out the coupon. 
' ."' ' .' . .' : ■ ■ ' ■ ? ','■■.'. ., ' , '''"■' : v- ' " -. 

.11 other product and brand names are trademarks and registered trademarks of their respective companies. Copyright © 1989 AST Research; Inc. All rights reserved. 

1 3 818 0710; in the Far East call our Hong Kong office 852 5 806 4333; in Canada call 416 826-7514. Circle 29 OH Reader Service Card (DEALERS: 30) 
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AST Prem Jum/386C 
Multiuser, multitasking 
386-CPU powerhouse 
with integrated cache 
architecture. 



AST Premium 386/16 

Cache-based, true 32- 
bit, 386 CPU processing 
for sophisticated, yet 
affordable computing. 



AST Premium 
Workstation/386SX 

Executive styling 
in a cost-effective, 
entry-level 386- 
CPU system. 
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Why the FREE 

Inmac catalog is the 

computer accessory 

you 11 value most- 

You get "a store 
in a drawer." 

Page after page of PC products that 
make work easier, more effective. At 
your fingertips, when you wish. 

Plain talk makes 
it all easy. 

Spacesavers, workstations, cables, 
disks. All explained in simple language 
& pictured as you'd use 'em. Call with 
any questions: Our informed staff helps 
you get the right item, instant credit, 
fast delivery. 

The final decision 
is yours. 

Unlike some catalog firms, Inmac lets 
you decide when you're satisfied with a 
product. A promise we back up with 
ironclad guarantees. 

Call now toll free: 

1-800-722-4770 

Ext. 2467 



Usetheresource 
that gives the 
world's sharpest 
business compu- 
ter users an 
extra edge. 



mmaa 

ti your computers could talk, 
they'd cafi for Inmac products! 

SO * 
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Send my first Inmac catalog today! 
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OS/2 Common Sense 

Didn't it occur to you that if Mark Mina- 
si's absurd claim ("The Good News and 
the Bad News," October 1988) that 
"background OS/2 processes slow down 
by a factor of 10 to 500 times" was even 
remotely realistic, others would have al- 
ready noticed? A 10-second compile, for 
example, that suddenly started taking an 
hour would be fairly obvious, it seems to 
me. 

It hasn't been noticed because it 
doesn't happen. There have been a lot of 
ridiculous benchmarks over the years, 
but these were some of the most 
egregious. 

String compares and such all run at 
exactly the same speed on a given pro- 
cessor, no matter what the operating sys- 
tem. If you think you see a difference 
under OS/2, it's only because you don't 
get an infinitely large and instanta- 
neously available time slice. When, as in 
Minasi's cases, the benchmark execution 
times are on the same order as these 
scheduling characteristics, of course the 
results are nonsensical. 

In a multitasking system, when and 
how much of the processor you get de- 
pends on the relative level of competition 
for resources, the task switch time, and 
the scheduling parameters. For example, 
if you have too many processes chasing 
too little RAM, any multitasking operat- 
ing system will thrash, producing a very 
sudden and dramatic decline in through- 
put. (For OS/2 1 .0 with the compatibility 
box, the threshold appears to be just 
below 2 megabytes.) Also, it's well 
known that getting in and out of read 



WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. We 
can print listings and tables along with a 
letter if they are short and legible. Address 
correspondence to Letters Editor, BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. 

Because of space limitations, we reserve 
the right to edit letters. Generally, it takes 
four months from the time we receive a letter 
until we publish it. 



mode on an 80286 is expensive, but this 
is hardly the fault of OS/2. (Switching 
between protected processes or threads is 
quite fast.) 

OS/2 may have its warts, and if Minasi 
is suggesting that the scheduling param- 
eters (e.g., the way priority is calculated) 
should be tweaked, he may be right. But 
on other than toy problems, I think most 
designers are finding that OS/2's supe- 
rior kernel services (especially multi- 
threading) make significant perfor- 
mance gains easy to achieve. 

Douglas A. Hamilton 
Wayland, MA 

Others have noticed. Page 63 of the No- 
vember 1987 PC Tech Journal showed a 
test wherein a large assembly language 
program was run through MASM under 
different circumstances. The people 
there found that running the assembler in 
the background while running the BRIEF 
text editor in the compatibility box in the 
foreground slowed down the compile by 
4640 percent. Not all DOS programs 
cause this effect— I suspect it is the con- 
stant keyboard polling of most text editors 
that causes the damage. 

For some reason, I found that VEDTT 
slowed down the background more than 
IBM's Personal Editor, which in turn 
slowed down the background more than 
BRIEF. The bottom line is that you 're not 
going to use the compatibility box any 
more than you have to. 

"Nonsensical" is a term that's mean- 
ingful only when there is common sense 
of some kind. No one yet has common 
sense about OS/2, because it's so new. 
It's the common sense that I'm trying to 
help establish. 

Your comment about the 2-megabyte 
value in OS/2 1.0 is well taken but really 
doesn 't apply, because the test was done 
on a 4-megabyte machine and swapping 
was disabled. 

I never disagreed with your contention 
that "switching between protected pro- 
cesses or threads is quite fast. " By now, 
you have seen my November 1988 col- 
umn, where I discuss that. 

continued 
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dBASE Users— Attack 
the Mac with FoxBASE+/Mac 



New Frontiers, No Fears. 

FoxBASE+/Mac gives you the unprece- 
dented ability to run your dBASE pro- 
grams on the Macintosh immediately— 
without changing a single line of 
code! But there's much more. With 
FoxBASE+/Mac you can create 
beautiful, robust applications that 
are truly Mac-like— using the 
familiar dBASE language! 

Speed and Power. 

FoxBASE+/Mac gives you speed to 
burn— plus the power and performance 
you've come to expect from Fox. In fact, 
FoxBASE+/Mac is by far the fastest 
database system available on the Mac 
today— up to 200 times faster! 

View Window. 

The View Window is the master control 
panel for FoxBASE+ /Mac's graphical, 
non-programming interface. Use it to 
open and close files, set up indexes, 
establish relations, access BROWSE, and 
even to modify database structures! 

BROWSE. 

FoxBASE+ /Mac's BROWSE feature 
brings new convenience and power to 
database display and editing! You're in 
complete control— BROWSE lets you 
dynamically adjust the size and order of 
fields displayed, add or delete records, 
and split the window to show different 
database sections side-by-side. Together, 
BROWSE and View Windows eliminate 
the need to write programs for common 
database operations! 

Integrated Graphics. 

Copy and paste graphs, charts, diagrams 
and even pictures into your database— 
instantly! FoxBASE+/Mac gives you the 
power to display these graphics, or 
merge them into reports and documents! 



FoxBASE and FoxBASE+ are trademarks of Fox Software. 
dBASE and dBASE III PLUS are trademarks of AshtonTate. 
Macintosh is a trademark of Mcintosh Laboratory, Inc., 
licensed to Apple Computer, Inc. 




You can create stunning screens like this with FoxBASE + /Mac— immediately! 

This actual FoxBASE + /Mac screen photo illustrates the View Window, 

Command Window, Integrated Graphics, Memo field editing, 

Trace and Debugging Facilities, and the BROWSE feature. 



Command Window. 

FoxBASE + /Mac's Command Window 
gives both experienced developers and 
novice user ultra-convenient access to 
the dBASE command language— just 
type a command into the Command 
Window, and it's executed! 

Get The FoxBASE +/Mac 
Facts Now! 

Call (419) 874-0162 Ext. 320 for more 
information about FoxBASE + /Mac. Or 
visit your local software retailer. 




FoxBASE +/Mac is part of the award-win- 
ning family of products from Fox Software. 
For two years in a row, FoxBASE+ has been 
given the prestigious Editor's Choice award 
by PC Magazine, and scored an impressive 
9.2 out of a possible 10 when tested by 
InfoWorl&s Review Board! 



Fox Software s 

Nothing Runs Like a Fox. 

Fox Software, Inc. (419) 874-0162 Ext. 320 

118 W. South Boundary FAX: (419) 874-8678 
Perrysburg, OH 43551 Telex: 6503040827 
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4 Sometimes we get so accustomed to being confined we forget there are better alternatives. 



Whenyou create PC database 

applications without Clipper; 

you place unnecessary 

restrictions on yourself. 




Specifically designed for creating sophisticated applications, 
Clipper® takes you far beyond the limitations of other PC 
database development systems. 

Clipper's open architecture, for example, allows user-defined 
functions as well as outside routines written in Assembler, C and 
many other languages, to be easily integrated into one seamless 
application. 

In addition to its ability to work with the dBASE® language, 
Clipper provides new language extensions and enhanced com- 
mands for creating menus, screens, windows, arrays and input 
validation. All saving hours of coding time. 

It offers a full-featured Debugger. A customizable error system 
to create your own error recovery strategy. Sophisticated record 
and file locking capabilities that make networking applications 
easier to create. And runs applications up to 20 times faster 
than dBASE. 

What's more, Clipper produces .EXE files which free you from 
runtime modules, licensing costs, royalty fees, and additional 
software requirements. 

Clipper. 

Everything you've been asking for in a database development 
system. With a degree of freedom you've never experienced. 
The question now is, just how locked into your 
old ways are you? 

For a free demo diskette and booklet, Developing 
and Compiling with Clipper, 
call (213) 390-7923. 



Clipper 




Nantucket Corporation, 12555 West Jefierson Boulevard. Los Angeles, CA 90066. fax: {213) 397-5469, t,:lex: 6S0-257412S 
Copyright© 1989 Nantucket Corp. All rights reserved. 

Clipper, Nantucket and the Nantucket logo are registered trademarks of Nantucket Corp. Other brand and product names 
are used for identification purposes only and may be trademarks or registered trademarks of their respective holders. 
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Thanks for reading the column. The 
feedback is always helpful and interest- 
ing. —Mark Minasi 

More on OS/2 

In "All Together Now" (September 
1988), Mark Minasi tests OS/2 1 .0's vir- 
tual memory manager. His BASIC pro- 
gram runs 650 times slower when using 
the virtual memory. (The execution time 
is 5487 seconds.) He claims that each 
memory access becomes a disk access 
once virtual memory is activated. 
The program was similar to this: 

for i=l to 500 : for j=l to 500 : 
a(i,j)=100 : next j : next i 

(where 500 is the value of Minasi's 
"ad"). 

Did he try a(j,i) instead of a(i,j )? 
Execution must be some 500 times 
faster, almost as fast as in RAM. 

BASIC stores the matrices in column- 
wise order, so the offset of memory loca- 
tions (2-byte integers) is as follows: 

a(l, 1) : 2*0; a(l, 2) : 2*500; 

. . . ; a(l, 500) : 2*24500 
a(2, 1) : 2*1; a(l, 2) : 2*501; 

a(l, 500) : 2*24501 
a(500, 1) : 2*499 ; a(500, 2) : 2*999 ; 
. . . ; a(500, 500) : 2*24999 

If the virtual memory page size is 2K 
bytes, in each second memory access a 
full page must be written to and another 
read from disk. In other words, the whole 
array must be read and written 500 
times. If the disk transfer rate is 100K 
bytes per second and the array size is 500 
x 500 x 2 bytes = 500,000 bytes, then 
it takes some 2 x 500 x 500,000 / 100 
= 5000 seconds. 

This example clearly shows that if you 
have a memory system with more than 
one level, the programmer and/or the op- 
timizing compiler must rearrange code 
sequences to keep the number of data 
transfers between the memory levels to a 
minimum. 

And for the sake of correctness, the 
"time to process each byte" of data in the 
article must be in milliseconds, not in 
seconds. 

G. Mark 
Budapest, Hungary 

See my December column for a discus- 
sion of this. By the way, since the Decem- 
ber column was printed, two readers 
have asked why I ran the virtual memory 
tests on OS/2 1. rather than on the beta 

continued 
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PC EXPERTS AGREE: 



Proteus" offers the fastest for the 
least, and supports them the most. 




"This IBM- 
compatible 
is so fast 
I have had 

trouble 
measuring 

its speed." 

Business Computer Digest 



Proteus® sells the fastest personal computers 
you'll find. But as experts from BYTE, InfoWorld, 
Personal Computing, and others have discovered, 
our computers are more than just fast. 

"The Proteus is an excellent value for the perform- 
ance it offers potential buyers. Its speed, expan- 
sion capability, and service contract put it in a 
class with the big boys." 

Personal Computing Magazine 

"Proteus is 

markedly faster 

than any other 

personal 
computer we've 
worked with, 
including 
Deskpro 
386/20. " 

Personal Computing Magazine 

PROTEUS 386/16 

16 MHz opt. 20MHz 
ZERO WAIT STATE 

• Intel 80386 CPU at 16 MHz 

• Optional 80386-20MHz 

• 1MB RAM- Expandable to 16MB 

• Intel 82385 EE cache ctlr 

• 32K fast cache 

• 2 serial & 1 parallel port 

• 1.2MB floppy drive 

• Dual HD & floppy controller 

• 200W power supply, 110/220V 

• 101 key tactile keyboard 

• 15-month free on-site service 

• Made in U.S.A. $2,195 
Complete Systems with Hard 
Disk and Monitor: 

• 40MB 28ms mono $2,899 

• 40MB 28ms EGA plus color $3,299 

• 40MB 28ms VGA plus $3,699 
for 80MB add 
$185 

for 100MB add 
$614 

for 150MB add 
$1,420 

for 340MB add 
$2,675 



PROTEUS-286GTX 

12MHz, ZERO WAIT STATE 

• Intel 80286-12 CPU 

• 640K RAM expandable to 16MB 

• 32KB cache memory 

• 8 expansion slots 

• 2 serial & 1 parallel port 

• 1.2MB floppy drive or 3.5" 
microfloppy 

• Dual HD & floppy controller 

• 200W power supply, 110/220V 

• 101 key tactile keyboard 

• 15-month free on-site service 

• Made in U.S.A. 
Complete Systems 
with Hard Disk and Monitor: 
•20MB mono $1,905 

• 20MB EGA plus color $2,350 
•20MB 16-bit VGA $2,780 

for 40MB add 

$142 

for 80MB add 

$445 





"You get ... fifteen months of service coverage - 
and onsite at that. Even without the warranty, we 
highly recommend this machine." 

Computer Buyers Guide 

"A remarkable range of performance and opera- 
tional capabilities." BYTE Magazine 

For the fastest, most economical, best supported 
computers available, follow the experts to Proteus. 



"The Proteus 

is one of 

the fastest 

desktop 

computer 

systems we 

tested, a 

zero- 
wait-state 
hotrod." 

InfoWorld Magazine 

PROTEUS 386/25 

25MHz, ZERO WAIT STATE 

• Intel 80386 CPU at 25MHz 

• 1MB RAM expandable to 32MB 

• Intel 82385EE cache ctlr 

32K fast cache 

• 387 coprocessor support 

• 2 serial & 1 parallel port 

• Dual HD & floppy controller 

• 200 W power supply, 110/220V 

• 1.2MB floppy drive 

• 101 key tactile keyboard 

• 15-month free on-site service 

• Made in U.SA. $3,995 
Complete Systems with Hard 
Disk and Monitor: 

• 40MB 28ms mono $5,199 

• 40MB 28ms EGA plus color $5,593 
•40MB 28ms VGA plus $6,069 

for 80MB add 

$185 

for 90MB add 

$1,129 

for 150MB add 

$1,545 

for 340MB add 

$2,675 



"...a complete 

multi-user 

solution that 

arrives with all 

peripherals and 

operating systems 

installed and 

tested... a very 

powerful machine 

that does what 

it claims." 

Computer Shopper Magazine 

PROTEUS SYSTEM 3400M 
MULTIUSER SYSTEM 

• 80386-20 opt. 25MHz 

• 2MB/4MB 32-bit RAM Exp. 16MB 

• 80MB Hard disk; opt l/2ms access 

• Tape Backup Streamer 

• 1.2MB, 5-V4" or 1.44 MB 3.5" fd 

• 8 Terminal Support up to 64 users 

• SCO XENIX OS loaded 

• High Resolution 14" Monitor 

• Graphics Controller 

• Parallel and Serial ports 

• 6 or 8 l h ht. drive bays 

• 101 Key Enhanced Keyboard 

• Choice of optional name brand 
terminals and Proteus Light Wave 
graphics terminals 

• 15-Month Free Onsite Service 

• Complete System price $6980 
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In N.J. call 
201-614-7000 



To order, call us direct. 1-800-782-8387 

For 24 hr catalog, call 1-800-548-5036 using your modem set at 1200B or 2400B/N/8/1. 

Technical Support Hotline: 1-800-541-8933 Reseller/VAR programs available. 

Custom configurations available. 

All trademarks recognized. © Proteus is a registered trademark of Proteus Technology Corp. All prices, terms, specs subject to change. 
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AST Premium 386/20 . 

IBM PS/2 Model 80 (20 MHz) 

Compoq DeskPro 386/20 

Everex Step 386/20 

Power Meter MIPS Version 1.2. The Database Group. 



"We're coming to get you." 

Raymond Li, Kam Chow, 
Anne Russell, Wesley Wong 
Everex Project Engineers 
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"If you're afraid 
of monsters, please 
turn the page." 

What makes our 
new computer 
unnervingly fast 
can be explained in 
three words: write 
back cache. 

Simply put, it 
means less work: 
you don't write to 
the main memory 
every time you 
write to the cache. 

It's an approach 
to memory 
management found 
only on mainframes 
and on Everex 
Step computers. 

And in a world 
where a 32k cache is 
the norm, ours 
expands to 256k. 

The Step 386. 
It's a monster of 
a machine. 

Find out more 
about Step 386 and 
Step 286 computers. 
Call 1-800-356-4283. 
Everex 

Computer Systems 
Division, 
48431 Milmont 
Drive, Fremont, 
CA 94538. 
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Microsoft OS/2 1.1. (These tests were 
conducted in July 1988, before the gen- 
eral release of 1.1.) In fact, I did try the 
virtual memory test on 1.1, but the early 
release crashed when OS/2 started swap- 
ping. This has since been fixed. 

—Mark Minasi 

Excel Above 

The matrix-handling capability of Excel 
is indeed a cut above statistical process- 
ing features in other spreadsheets, as 



"Multiple Regression with Excel" by 
Charles W. Kyd (November 1988) points 
out. In fact, using Excel and a little dili- 
gent effort, a user can replicate the func- 
tions of many statistical packages and 
provide individual tailoring of formats 
and reports. I have been using Excel in 
that manner in quality assurance and 
testing applications. 

Statistically significant outcomes, 
however, are judged according to what 
you might expect to see when only 
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chance is at work. The tables in the back 
of statistics books assume that you are 
testing the relationship between only two 
of many possibly related collections of 
measurements. Kyd suggests that you 
should test all possible relationships, 
looking for the red herring that is now 
much more likely to appear by chance 
alone. That's like looking for a coin to 
come up heads once in 10 tosses and con- 
tinuing to toss the coin in sets of 10 until 
it happens. 

A safer and more statistically defen- 
sible method would be to plan which 
comparisons you will make before col- 
lecting the measurements and look only 
for the significance of those in the back 
of a statistics book. There is ample op- 
portunity here to fudge and announce 
that you were looking for the relationship 
that turned out to be the strongest when 
you weren't. Oh, well... some people 
cheat at solitaire, too. 

Charles E.Cliett 
Duluth, GA 

The Latest Road to True Salvation 

Walter J. Rottenkolber, complaining of 
being deluged by a flood of YAPL (yet 
another programming language), writes, 
"In the 30 years after the Mark I com- 
puter switched on in 1945, 1 estimate that 
some three dozen programming lan- 
guages kept computers humming" (Let- 
ters, November 1988). Three dozen? 
Nonsense! You don't count program- 
ming languages by the dozen, you count 
them by the gross. 

The heyday of YAPL was the 1960s. 
The programming language was the phi- 
losopher's stone of computing. The typi- 
cal nerd fantasy was "to design my own 
computer language." 

Was the best version of ALGOL BAL- 
GOL, MAD, or JOVIAL (Jules's own 
version of IAL)? Should you do your text 
processing in COMIT? TRAC? TECO? 
SNOBOL? For list processing: Lisp? 
SLIP? or IPL-V? Should users of DEC 
equipment choose DECAL, DIBOL, 
FOCAL, or MUMPS? 

Champions of problem-oriented lan- 
guages hotly defended their superiority 
over general-purpose languages. Should 
a civil engineer learn FORTRAN when 
COGO was available? Weren't problems 
of soil mechanics best dealt with in 
SEPOL? 

Naturally, programmers soon per- 
ceived that the real barrier to progress 
was the difficulty of writing new lan- 
guage compilers. So they addressed this 
problem (naturally) by devising new 
languages for the purpose. The Brooker- 

continued 
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Of the more than 
250 hardware products reviewed 
by InfoWoiid in 1988, 
our CompuStar® received 
the highest total score awarded. 




CompuStar. is the world's first and only multi-processor, convertible bus™ microcomputer. It can be 
configured with up to 13 bus expansion slots (PS/2 and/or PC/AT compatible), your choice of 
interchangeable 8086, 80286, or 80386 microprocessors and up to seven disk/tape devices. 
To receive a reprint of the InfoWbrld review, as well as a complete 
CompuStar product information kit, call 803/796-7800. 



OWeHs American 



Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, South Carolina USA 29169 • 803/796-7800 • FAX 803/796-7832 



PS/2, Personal Computer AT and AT are trademarks of International Business Machines. 
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Morris Compiler Building System was 
spoken of with awe. PSYCO (Princeton 
syntax-directed compiler) was well 
known. And there must have been quite a 
few more, because in 1972 Steve Johnson 
named his contribution to the genre 
YACC (yet another compiler-compiler). 

A book by Jean Sammet appeared 
whose cover depicted a picture of the 
Tower of Babel, completely covered in 
tiny lettering with the names of computer 
languages. Three dozen? No, no, no, 



Walter! By her count, at that time, there 
were approximately 600 of them. 

In the 1970s, the tide shifted as peo- 
ple began to think that the real answers 
lay in YAOS (yet another operating sys- 
tem). Today, of course, the flood is 
down to a mere trickle, because we now 
understand that true salvation is to be 
found only in YAUI (yet another user in- 
terface). 

Daniel P. B. Smith 
Norwood, MA 



PC Voice Mail, 
now only $199. 

For an ear-opening telephone demo call: 
1-800-6-WATSON 



Now get a combined PC-based voice mail, 
data modem, and telephone answering 
system- from only $199. With Watson, 
you'll profitably improve your business 
communications with clients, colleagues, 
sales and service reps, field staff, vendors. 

Benefits Of A $20,000 + 
Voice Messaging System 
Or "Personal Receptionist" 
For As Low As $199 

Lookat all of these advanced features: 
Voice Mail- Watson's automatic telephone 
answering lets callers leave and receive 
messages of any length 24 hours a day, 
7 days a week. Ends "telephone tag" 
with clients and colleagues. Forwards 
messages automatically to mobile phones 
and pagers. Retrieve messages from any 
touchtone phone-even a car phone. 
Never miss an important call! And Watson 
provides "big system" professional sound 
quality! 

UpTo 7 50 Private "Mailboxes" -Give up 
to 750 of your colleagues or clients an 
individual, confidential "voice mailbox." 
Use them to receive private messages 
or record special messages for individual 
callers. 

Electronic Telephone Book- In one key- 
stroke, access any of up to 750 telephone 
numbers, then use automatic dialing and 
re-dialing if busy. Store key information on 
contacts and get it immediately when you 
need it. 

Hayes-Compatible Data Modem-Comes 
complete with 1200 BPS Hayes-compati- 



ble modem (or optional 2400 BPS modem). 
Transfer your data files and access Telex, 
E-Mail, Dow Jones, or other public 
databases. 

Simultaneously Run Popular Business 
Programs- Run programs such as Lotus 
1-2-3 while Watson records or delivers 
messages. 

Plus -Watson efficiently guides callers 
through the options they have in leaving 
messages . . . Delivers special pre-recorded 
messages to individuals at pre-determined 
times . . . Automatically forwards messages 
to other telephone lines or numbers . . . 
Provides an electronic.calendar with auto* 
matic alarms and telephone notification. 

30-Day Risk-Free 
Trial Installation 

Try Watson for 30 days. If you aren't 1 00% 
satisfied, send it back for a prompt and full 
refund. No questions asked. 

Demo Hotline 

For a telephone demo call 1-800-6-WATSON 
EXT. 121 (In MA 1-508-651-2186 EXT. 121). 
Touchtone EXT. 121 and receive a free five 
pack of diskettes if you purchase. 

Order Hotline 

To order Watson call 1-800-533-6120 
EXT. 121 (In MA 1-508-655-6066 EXT. 121). 
Touchtone EXT. 121 and receive a free five 
pack of diskettes with purchase. Price: 
$199. For optional 2400 BPS modem add 
$100. MasterCard, VISA, and American 
Express accepted. Credit card or check 
must accompany order. 




Natural MicroSystems Corporation, 8 Erie Drive. Natick, MA 01760-1313 



OVER 30,000 SOLD 



Staying Alive 

The reports of our death are greatly exag- 
gerated. In Chaos Manor Mail (Novem- 
ber 1988), Jerry Pournelle mourned the 
passing of our company, Minnow Bear 
Computers. Considering that we are 
doing just fine, this came as quite a sur- 
prise to us. 

We'd appreciate your printing this let- 
ter, as many BYTE readers may mistak- 
enly believe we are no longer in business. 
Michael E. Nunamaker, President 
Minnow Bear Computers 
Champaign, IL 



FIXES 



• The text box entitled "Digitizers with a 
Twist" in our January Product Focus on 
digitizing tablets ("Graphic Details") 
gave incorrect and incomplete informa- 
tion. The sonic digitizer mentioned there 
is made by Science Accessories Corp. 
(SAC), not Scientific Accessories, as we 
stated. The product's correct model 
name is the GP-7 Grafbar Mark II. It 
provides an active area of 20 by 26 inches 
and sells for $13 15. 

SAC also sells a three-dimensional 
digitizer called the GP-8-3D, as well as 
nine different sizes of its two-dimension- 
al GP-8 line. SAC can be contacted at 
970 Kings Highway W, P.O. Box 550, 
Southport, CT 06490, (203) 255-1526. 

We also omitted the address and phone 
number for Polhemus Navigation Sci- 
ences: P.O. Box 560, Colchester, VT 
05446,(802)655-3159. 

• Our December 1988 Review Update, 
"Benchmarks at a Glance," gave an in- 
correct FPU index rating for the Everex 
Step 386/20. The correct rating is 8. 14. 

• Table 2 in "Multiple Regression with 
Excel" (November 1988, page 372) con- 
tained an error for cell B41. The expres- 
sion DataAvg should have been Data- 
Avg, as shown below: 

B4l=(MMULT( transpose 

(Data-Avg) ,Data-Avg) / 

( TRANSPOSE (Std)*Std) ) / (n-1) 

• Our January What's New item on 
Pocket Soft's .RTLink program (page 
84) should have noted that it does not 
work with Turbo Pascal, rather than 
Turbo C, according to Borland Inter- 
national. 

• The book review of Using QuickBASIC 
4 (December 1988) listed the location of 
the publisher, Que Corp., as Carmel, 
California. Que Corp. is in Carmel, 
Indiana. ■ 
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Train for a High-Paying 
Career as a Computer 
Service Technician 



Lf*C"* 



Only NRI teaches 
you to service all 
computers as you 
build your own fully 
XT-compatible 
micro— now 
with 512K RAM 
and 20 meg hard drive! 



Jobs for computer service technicians will almost double 
in the next 10 years according to Department of Labor 
projections, making computer service one of the top 10 
growth fields in the nation. 

Now you can cash in on this opportunity— either as 
a full-time industry technician or in a computer service 
business of your own— once you've mastered electronics 
and computers the NRI way. 

Get inside the powerful, fully XT-compatible 
Packard Bell comp uter system 

Tb give you hands-on training with the absolute in state-of- 
the-art computer technology, NRI includes the powerful new 
Packard Bell VX88 computer as the centerpiece of your 
training. You build this 512K, fully IBM PC/XT-compatible 
computer from the keyboard up, plus you now go on to in- 
stall a 20 megabyte hard disk drive to complete your total 
computer system. 

Understanding you get only through experience 

You need no previous background in electronics to succeed 
with NRI. You start with the basics, rapidly building on the 
fundamentals of electronics with 
bite-size lessons. You perform 
hands-on experim nts with your 
NRI Discovery Lab® and then move 
on to master such advanced con- 
cepts as digital logic, microproc- 
essors, and computer memories. 

Learn at home in your 
spare time 

With NRI, you learn at your own 
convenience in your own home. 
No classroom pressures, no night 
school, no need to quit your present 
job until you're ready to make your 
move. And all throughout your 
training you've got the full support 
of your personal NRI instructor 
and the entire NRI technical and 
support staff. They're always 
ready to answer your questions 
and help you whenever you need it. 

Get all the facts from NRI's 
free 100-page catalog. Send today! 
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Your incomparable hands-on training includes 
all this: 

NRI's unique Discovery Lab® lets you design and modify 
circuits, diagnose and repair faults • Hand-held digital 
multimeter, complete with "talk-you-through" instruc- 
tions on audio cassette • Digital logic probe lets you 
visually examine computer circuits • The latest Packard 
Bell VX88 computer with "intelligent" keyboard and 
5 l A " floppy disk drive • 20 megabyte hard disk drive you 
install internally • 16K ROM, 512K RAM • MS-DOS, 
GW-BASIC, and exclusive word processing, database, 
and spreadsheet software • Reference manuals, 
programming guidelines, and schematics. 

See other side for highlights of NRI "hands-on " 
computer training ► 



SEND CARD TODAY FOR FREE NRI CATALOG 



2? Check one FREE catalog only. 




□ Computers and Microprocessors 

□ TV/Video/Audio Servicing 

□ Robotics 



□ Security Electronics 

□ Electronic Music Technology 

□ Basic Electronics 



COMPUTERS AND 
MICROPROCESSORS 

This training prepares you to service all 
computers as you build your own fully 
IBM PC/XTcompatible computer. 
Total systems training includes 5W 
floppy disk drive, 20 meg hard disk 
drive, monitor, test equipment, soft- 
ware, and the NRI Discovery Lab®. 



(Please print) 



Age 



( ) 



Telephone 



City 



State 



Zip 



For career courses approved under 
Gl Bill □ check for details. 



169-039 

Accredited by the Accrediting Commission of the National Home Study Council 



Get In-Demand Computer Servicing 
Skills With NRI "HaiK/s-On" Training 




Using NRI's unique Action Audio 
Cassette, you're talked through the 
operation and practical applications of 
your hand-held digital multimeter— the 
basic, Indispensable tool for the 
computer specialist. 
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You set up and perform electronics 
experiments and demonstrations using 
your NRI Discovery Lab*. You even 
Interface the lab with your computer to 
"see" keyboard-generated data. 




After you build this digital logic probe, 
you explore the operation of the Packard 
Bell detached "Intelligent' 1 keyboard and 
Its dedicated microprocessor. 




Next, you Install the 5'/<" floppy disk 
drive, learning disk drive operation and 
adjustment. You later Improve your data 
storage capacity dramatically by 
Installing a powerful 20 meg hard drive. 



Total Computer Systems Training, Only From NRI 

No computer stands alone . . . it's part of a total 
system. So if you wrant to learn to service and 
repair computers, you have to understand 
today's computer systems. And only NRI 
builds meaningful training around just 
such a powerful computer system— 
the new Packard Bell VX88 com- 
puter, complete with monitor, floppy 
disk drive, hard disk drive, and 
valuable software— all yours to train 
with and keep. 

The VX88 features full IBM 
PC/XT compatibility, the breakneck 
speed of an advanced CMOS V40 
CPU, and big-system raw power: 
512K RAM and full expandability 
for future system growth. 



SEND CARD TODAY FOR F 




Mastery Is "Built-in" 

You assemble the Packard Bell 
"intelligent" keyboard, install the 
power supply and 5 l A " 
floppy disk drive, and 
attach the high-resolution 
monitor. You then go on to 
install a powerful 20 meg 
hard drive— today's most- 
wanted computer periph- 
eral—now included as part of your NRI 
hands-on training. 

The many demonstrations and ex- 
periments you perform as you build your 
Packard Bell computer system give you a 
total mastery of computer operation, 
based on a thorough knowledge of 
the intricacies of computer theory. 
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BUSINESS REPLY MAIL 

FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C. 



POSTAGE WILL BE PAID BY ADDRESSEE 

r School of 
Electronics 

McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW 
Washington, DC 20077-3543 



100-Page Free Catalog Tells 
More. .Send Today! 

Send the postage-paid card 
today for NRI's free 100-page 
catalog that gives all the facts 
about NRI computer training, 
plus career training in robotics, 
TV /video/ audio servicing, 
electronic music technology, and 
many other fields. If the card is 
missing, write to NRI at the 
address below. 



IBM is a registered trademark of International 
Business Macliines Corp. 



School of 
Electronics 

McGraw-Hill Continuing 

Education Center 
4401 Connecticut Avenue, NW 
Washington, DC 20008 
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Chaos Manor 
Mail 



Jerry Pournelle answers questions about his column 
and related computer topics 



DESQview Debate 

Dear Jerry, 

As a man who respects your opinions a 
great deal, I was appalled to read that you 
highly recommend DESQview. 

It seems to me that when I purchased 
DESQview, I wasted my money. I 
haven't been able to get this turkey to do 
anything that I need it to do. 

Some of the applications that I use reg- 
ularly are Windows-specific (e.g., Page- 
Maker and In a Vision). So when I read 
of Quarterdeck's advertising to the ef- 
fect that DESQview could run this type 
of application, I was quite excited; 
DESQview appeared to be able to blend 
into the DOS environment a little better 
than Windows, and I liked the idea of 
multitasking, which Windows does only 
with its print spooler. 

So far, the only way I've been able to 
get a Windows application to run under 
DESQview is to set up the command 
WIN PM , for example, which runs Page- 
Maker under Windows, which in turn 
runs under DESQview. Is that what they 
call running a Windows-specific appli- 
cation? If so, I'm underwhelmed by this 
achievement. Windows is still doing all 
the work. 

I'm sure it's different for you. When 
Pournelle asks, I would think that an 
answer is generally forthcoming. But for 
those of us among what Quarterdeck ob- 
viously views as the great unwashed, I 
must seriously question the usefulness of 
a completely unsupported product such 
as this. 

Chris Doole 
Winnipeg, Manitoba, Canada 

Maybe your problem has been com- 
pounded by the Canadian mail. Quarter- 
deck is not a very large company, but the 
people there have been quite responsive 
to requests, and not just from me. Mean- 
while, I'm using DESQview to write this. 

I don 't particularly recommend it for 
80286 users (although it 's probably bet- 
ter than nothing); with an 80386, you do 
need QEMM, Quarterdeck's 80386 
memory manager. 

I've used a lot of programs that attempt 



to let me do task switching, and I keep 
coming back to DESQview. —Jerry 

Easy Draws It 

Dear Jerry , 

In Computing at Chaos Manor (Sep- 
tember 1988), you talked about your 
aborted project of drawing maps on the 
Atari ST using the Atari laser printer. I 
own an Atari 1040 ST, and I considered 
upgrading to a 2-megabyte Mega ST and 
Atari laser printer. However, I made the 
following observations: 

• Atari supplies only a very bad Dia- 
blo emulator driver with the printer. 

• Most of the ST applications now sup- 
port the Hewlett-Packard printers as 
well as the Atari laser printer. 

• The Hewlett-Packard DeskJet is an 
excellent ink- jet printer, capable of 
240 characters per second (cps) in test 
mode and 300 dots per inch (dpi) in 
graphics mode, and it is supported by 
all the applications supporting the 
HP LaserJet (because both printers 
use the same command codes). 

For those reasons, I bought my Desk- 
Jet. A wealthier person would have 
bought the HP LaserJet II. However, I 
like to see what a printer is doing. The 
laser printers buzz and whir for some- 
times minutes (especially when you print 
graphics) before regurgitating a sheet 
that does not always satisfy you. With the 
slow but open-air DeskJet, I can actually 
see my workbeing printed, and I can stop 
the device if something goes wrong. 

For drawing your fantasy maps, I rec- 
ommend Easy-Draw 2 for the Atari ST, 
along with the SuperCharger utility and 
the Easy-Tools desk accessory. As a 
freelance fantasy role-playing game- 

continued 

Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458, 
or on BIX as 'jerryp. " 




NEW 
BLAISE 
TOOLS 

The fastest way to create 
powerful programs 
with Turbo Pascal 
r 5.0and r IUrboC2.0! 

Blaise Computing, manufacturer 
f function libraries that offer 
easy-to-use solutions to your pro- 
gramming needs, introduces: 

POWER TOOLS PLUS/5.0-$149 

—completely integrated and lighMing-fastroutines 
to help you: 

♦ Add moving bar pull-down menus and windows to your user 

interfaces; hEW! ♦ Generate context sensitive help 

screens; NEW! ♦ Add easy-to-use date and time conversion 

routines; NEW! ♦ Let users choose from window 

oriented pick lists; NEW! ♦ Create and access "huge" 

data structures; NEW! ♦ Use multiple-line edit fields with fully 

configurable edit keys; hEW! ♦ Speed up your sorting 

with flexible in-memory sort routines; NEW! 

♦ Add EMS support; NE W! ♦ Write TSRs and ISRs easily; 

♦ Control DOS memory allocation; 

♦ Create powerful programs in Turbo Pascal 4.0 & 5.0! 

TUrboCTOOLS/2.0-$149 

—tight, fast, high quality junctions to help you: 

♦ Add easy-to use mouse supportfor windows and menus; NEW! 

♦ Quickly include virtual windows and menus; NEW! 

♦ Integrate your windows and menus with Turbo Cfc text 
windows. NEW! ♦ Create context-sensitive help screens; NEW! 

♦ Provide multiple-line edit fields with fully configurable 
edit keys; NE W! ♦ Use keyboard and video services 

(including enhanced keyboard and VGA); NEW! 

♦ Write TSRs and ISRs easily; ♦ Create powerful programs 

inTurboC1.0,l-5and2.0! 

FREE with these products! 

Source code, complete sample programs, a compre- 
hensive reference manual with extensive examples, the 
Norton Guides Instant Access Program, and an online 
database. We also offer free technical support and a 
bulletin board system dedicated to technical issues. 

Unleash your programming potential! 

Blaise Computing offers programming tools that are 
fast, flexible and affordable. Call now to order or to ask 
for a free brochure on our full line of products for C 
and Pascal. 

Put Blaise tools to the test! 

If at any time during the first 30 days you are not 
completely satisfied with their speed and flexibility, 
we'll refund your money. 

Call 800-333-8087 today! 

BLAISE COMPUTING INC. 

2560 Ninth St., Suite 316, Berkeley, CA 94710, (415) 540-5441 
FAX: 415-540-1938 
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module writer, I used it and found it quite 
comfortable. Easy-Draw lets you create 
complex vector drawings, just like Mac- 
Draw. You can mix these objects with 
freehand drawings and bit-mapped 
graphics (converted from other utilities 
through the SuperCharger utility). 

Once you've drawn a coarse freehand 
contour of, say, a shoreline or frontier, 
you can zoom in closely and break it into 
fine segments with Easy-Tools (called in 
from the accessory menu) and refine 



each segment, adding or deleting some, 
until the whole frontier looks perfect. 
Your drawings can be larger than one 
SV2- by 11 -inch cut sheet (the DeskJet 
driver I have allows 1 1- by 17-inch draw- 
ings, printed on two pages— a little cut- 
and-paste work is required in this case). 
The package is sold by Migraph, 200 
South 333rd St. , Suite 220, Federal Way, 
WA 98003, (206) 838-4677, for less than 
$200. The bottom line for a 1040 ST, a 
20-megabyte SH 205 hard disk drive, and 



KILL 8051 
BUGS FAST. 
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86 TH0 68 BRs Breakpoint tsgi-. 

TL0 88 BfiSx Breakpoint in Co Slot «ari< 

1 THi 88 TBH Break on Trace trig 

— -com: hihdqu. em Breakpoint m$® agistor 

.121: counter - first; /• initia SL Set Lino Iftrttisgitta 

.122: valve - 8x4E; 8U1 Sot Urn BrttafcMnts WX 

.123: last_ value * 8; B8 Break on internal hit 

.124: value - read_bit(KL2_bit); 

.125: if ((value » a 1) II (last.value Clb Clear breakpoints 

.•26: if (counter — 1888) IB Internal Break on pal' 

.127: counter - 8; BiC Broek an Infernal C< 

.128; else 

.129: counter ♦.♦; 

.138: las Lvalue * value; 

.»31 : /« noH restart process */ 
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Nohau's EMUL51-PC 
emulator and trace board 
make a sophisticated bug- 
hunting pair for your 
8031/8051 projects. Plug 
the EMUL51-PC into your 
PC, XT, AT or compa- 
tible and find bugs that 
other emulators can't. 
Our powerful software 
makes it a snap to use. 



■ Source Level Debug- 
ging for PL/M-51 and C-51 

■ 48 bits wide 16K deep 
trace buffer 

■ 20 MHz real-time 
emulation 

■ Supports 80535, 
800451,800152,800452, 
80C552/652,80C51FA, 
DS5000 and more. 

■ Available in either 

"Plug-in" or"Box" 
p configurations 



CALL TODAY 
FOR YOUR FREE 

VIDEOAND 
SOFTWAREDEMO. 

(408)866-1820 




WORLDWIDE 

Austria 

Australia 

Benelux 

Denmark 

France 

Great Britain 

Israel 

Italy 

Korea 

New Zealand 

Portugal 

Scandinavia 

Spain 

Switzerland 

West Germany 



CALL: 
0222-387638 
026541873 
+31-1858-16133 
02658111 
0169412801 
014642586 
03484832 
0117710010 
02 784 7841 
09392 464 
01835670 
+4640922425 
93217 2340 
017404105 
08131-1687 



The EMUL51-PCcomeswith a 5 -ft cable, software andl year hard 
warewarranty with free software updates. Trace board optional 



noHau 

CORPORATION 

51 E. Campbell Ave. 
Campbell CA 95008 
(408)866-1820 



Easy-Draw is under $1500, which makes 
the combination very attractive. 

Frederic Mora 
Williamsburg, VA 

I certainly agree that the DeskJet printer 
is an excellent buy, perhaps the most ver- 
satile one you can get in its price range. 

As to laser printers laboring like Ae- 
sop's mountain, I completely agree: I 
also like to see what 's being printed. On 
the other hand, lasers are fast enough 
that if things are mucked up, you haven 't 
lost a great deal. —Jerry 

Update from West Germany 

Dear Jerry, 

The German government is moving to 
split up the Bundespost! 1992 is bearing 
down on West Germany, and the govern- 
ment figured it had to do something 
about German protectionism. So the 
Bundespost will be split into three or 
four "babyposts" a la Ma Bell a few 
years ago. Net result: nil. 

I've read a few analyses of the pro- 
posed splitting action, and they all seem 
to say that the "new, improved" Bundes- 
post(s) will be less efficient, more en- 
trenched, and less friendly to new tech- 
nology—if such a thing is possible. 

I am amazed at the number of people 
in Europe who write to BYTE and brag 
about how they have outfoxed their local 
postal, telegraph, and telephone services 
(PTTs) by importing U.S. communica- 
tion hardware. European PTTs are noto- 
rious for their lack of humor in such mat- 
ters. And advertising your crimes (from 
the PTT point of view) is pretty foolish. I 
wonder how these people feel when they 
come to work and find that all phone ser- 
vice has been shut off "for investigation 
of technical irregularities." 

I read recently that you are preparing a 
tome on OS/2. Have you ever tried the 
Pilot operating system? I am using it at 
work (not on PC-style hardware), and it 
is everything that OS/2 should be. And it 
works. 

So Apple is now suing Microsoft over 
the "look and feel" of Microsoft Win- 
dows. How does that affect OS/2 and 
Presentation Manager? As a denizen of 
the Xerox realm, I look on this with glee. 
I hope that Apple sets all sorts of prece- 
dents. And I hope that the Xerox legal de- 
partment is preparing a nice sharp stick 
to whack Apple with when Apple is 
through with its fun and games. 

Chuck Kuhlman 
Dossenheim, West Germany 

Thanks for another excellent report from 
Europe!— Jerry ■ 
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C Programmers 



Proof is in the Performance 

du_FILE "provides faster file management 



Proven performer 

db_FILE™ from Raima is the only file manager you'll ever need. Other file managers deliver 
B-tree/ISAM capabilities, but they slow down as the application increases in size or com- 
plexity. Only db_FILE combines B-tree/ISAM capabilities with full network model 
database capabilities. The result: You get more file management for less! Thousands of C 
programmers in over 50 countries worldwide use db_FILE. And, it's fast, 100% faster 
than the closest competition. So, for building applications that feature fast data 
access, whether simple or complex, db _FILE is the proven performer. 

Proven portability 

db_FILE is written entirely in C for optimum portability. Unlike others, 
db_FILE is not limited to MS-DOS, so your db_FILE applications will 
run in any environment that supports the C language. Source code is 
available, allowing you to optimize performance or port to new 
environments yourself. 
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More proof- dbJlETmEVfe™ SQL-based Query 

You can add even more performance with db_RETRIEVE™ 
It provides the familiar relational view, through SQL, of 
a db_FILE network model database.. .without sacrificing 
the performance! Source code is also available. 









&* 



\0* 

6 



File Structure: 

Based on B-tree indexing and 
network database model. Both 
access methods may be used inde- 
pendently or in combination for 
real power. 

Data Types Supported: 

Standard C data types plus dbjaddr 
for user created structures 

Transaction processing supported 

Not RAM resident 

Operating Systems Supported: 

UNIX, XENIX, MSDOS, Macintosh; 
Microsoft Windows compatible 

C Compilers Supported: 

UNIX, XENIX, Microsoft, Lattice, 
TurboC, LightspeedC, MPW 

Hardware Independent 

Major LANs Supported 

db_FILE is upwardly compatible 
with Raima's db_VISTA III 
Database Development System. 



Final proof - the price. 

You can't buy this much power for less! 
Both db_FILE and db_RETRIEVE feature free 
lifetime support . Plus, applications developed 
using dbJFILE and db_RETRIEVE are 
royalty-free, so the savings go on and on. 
Call us today, and prove it to yourself 



Single-User Object 
Single-User Source* 
Multi-User Object 
Multi-User Source* 



dhLFILE 

$ 395.00 
$ 495.00 
$ 650.00 
$ 795.00 



dh_RETNB/k 

$ 395.00 
$ 495.00 
$ 650.00 
$ 795.00 



*Source code may only be purchased by registered owners or purchasers of compatible 
object code. 

For the name of your db_FILE distributor. 

CALL: 1-800-db-RAIMA 

(that's 1-800-327-2462) 

Ask about the many other products and services 
Raima Corporation offers, including consulting, 
application development services, and training. 
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Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Telex: 6503018237 MCI UW FAX: (206)747-1991 In Texas call: (214)231-3131 
International: U.K.: (0992) 500919 Germany: 07127/5244 Switzerland: (01)725 04 10 France: (1)47.72.77.77 Benelux: [+31]((0)2159)46 814 Sweden: (013)124780 
Finland: (90)42 051 Italy: (011) 546354 or (030)50068 India: (812)569622 © 1988 Raima Corporation 



Some views on why the NEC MultiSync 

There's a lot more to the new MultiSync® 3D monitor from NEC 
than meets the eye. Because instead of making one monitor for each 
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With its new microprocessor-controlled digital tuning system, 
MultiSync 3D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 

Making it perfectly compatible with virtually all systems and 
boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and 



CsC 

Computers and Communications 
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3D is the new monitor standard. 



CGA. For an incredible maximum resolution of 1024 x 768. 



What's more, MultiSync 3D is equally compatible with you and your 
workplace. There are upfront controls, for easier access. A 14" non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 



as you can see, there's even a full 360 degree design. 



The way we see it, MultiSync 3D 




has dramatically raised the 
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standards by which all other color monitors will be judged. 



MulhSync is a registered trademark ol NEC Home Eloctronics (USA) Ir 



For literature, call 1-800-826-2255. For technical details call NEC 



i registered trademark of Apple Computer. I 



Home Electronics (USA) Inc. 1-800-FONE-NEC. 



©1989 NEC Home Electronics (USA) I 



NEC 
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DADiSR. 

Let Your Instruments 
Do The Talking.™ 




Talk to your Instruments with 
DADiSP-488. Use over 150 func- 
tions to display and analyze your 
waveforms, as easy as typing a 
name. Run external data acquisition 
software, or your own analysis 
programs. Create new functions 
with DADiSP Macros. 
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the First Spreadsheet 
designed exclusively for 
Scientists and Engineers. 

(617) 577-1133 

Ask about DADiSP for IBM-PC/XT/AT, 
DEC MicroVAX, HP9000, Masscomp 
5000, and Sun Workstations. For further 
information write DSP Development 
Corporation, One Kendall Square, 
Cambridge, MA 02139, (617) 577-1133 
Mention this magazine and receive an 
Evaluation Disk FREE. A $20 value. 
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Ask Byte 



BYTE technical editors answer your questions 
on microcomputing 



Upgrading a Keyboard 

I have an IBM PC AT clone and a PC- 
style keyboard that I'd like to use to- 
gether. My AT clone isn't one of those 
that can accept an original PC keyboard, 
nor is the keyboard one that you can 
switch between a PC and an AT. 

I am aware that a keyboard controller 
chip has to be changed on either the 
motherboard or the keyboard. To me, it's 
worth it— I've tried more than 50 PC 
clone keyboards, and the one I want to 
use is best for me. However, I don't want 
to mess with my motherboard if I can 
help it. 

The keyboard I have was originally 
supplied with the Tele Video TS-1605 
Tele-XT (as its name implies, a long- 
defunct PC clone). With stiff keys and a 
giant palm rest, it is claimed to be elec- 
tronically identical to the original IBM 
PC keyboard; I opened it up, and I found 
a Toshiba 8035 microprocessor and a 
socketed ROM chip. 

Obviously, connecting this keyboard 
to my Databank AT, which has a Phoenix 
BIOS, gets me only a keyboard failure 
message and a keyboard that doesn't 
work. I'm hoping I can upgrade the key- 
board to AT functionality by upgrading 
the ROM chip. 

Jonathan Angel 
Palo Alto, CA 

I can understand your falling in love with 
the feel of a particular keyboard. But the 
technical problems involved in analyzing 
the circuitry of your Tele Video keyboard 
and burning a new ROM are more com- 



IN AS KBYTE, BYTE editors answer questions 
on any area of microcomputing. The most rep- 
resentative questions will be answered and pub- 
lished. Send your inquiry to 

Ask BYTE 

One Phoenix Mill Lane 

Peterborough, NH 03458 

Due to the high volume of inquiries, we can- 
not guarantee a personal reply. All letters and 
photographs become the properly of BYTE and 
cannot be returned. 



plicated than I can describe in this col- 
umn. I suggest you try out some of the 
high-quality keyboards from Northgate 
or Keytronic.—S. W. 

Surprisingly Slow Card 

I need your help to understand the 
jumper and pin positions on my Western 
Digital WD1002A-27X hard disk drive 
controller card. I use it in conjunction 
with a Seagate ST-238R hard disk drive 
formatted to 30 megabytes. The setup 
runs OK, but when I execute the Norton 
Utilities 4.0, the disk index gives me a 
value of 0.5. I'm using this on a Turbo 
IBM PC XT compatible, switchable from 
4 to 8 MHz, so I should get a disk index 
of at least 1.0. 

I suspect that the jumper positions on 
the controller card may have something 
to do with the surprisingly low number. I 
tried varying the interleave factor to no 
avail. Can you suggest some cure or per- 
haps pass on the address of Western Digi- 
tal so I can refer my questions to the 
people there? 

Basse O. Bondtote 
Kajang, Malaysia 

The Western Digital WD1002A-27X is a 
run-length-limited, 8-bit hard disk drive 
controller. It is compatible with your 
Seagate ST-238R hard disk drive. 

I suspect you 're correct in thinking that 
the jumpers on the board are set incor- 
rectly. The specifications for your board 
are available from Western Digital Corp. , 
2445 McCabe Way, Irvine, CA 92714, 
(714)863-0102.—$. W. 

An XT Goes Overseas 

Having graduated to an IBM PC AT, I 
have decided to give my XT to my 
brother in England. There's only one 
problem: I don't want to carry the moni- 
tor to him because of its bulk. 

My brother questions whether my 
U.S. -manufactured XT will work with a 
British monitor. He seems to think that 
because the raster-scan rates of British 
and U.S. TV sets are related to the AC 
power of the respective countries (50 Hz 

continued 
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CAN YOU SPOT 
THE $700 DIFFERENCE? 



One of the nearly identi- 
cal samples you see above was 
printed with the HP Laserjet 
Series II. The other is from the 
Mannesmann Tally* MT905. 
Both are reprinted here exactly 
as they came out of the printers. 

But what might surprise 
you is the rather dramatic differ- 
ence in the manufacturers' 
suggested retail prices. 

The Mannesmann Tally 
laser is $700 less. Yet it offers 
the same high quality output, 
lowers operating costs 25 per- 
cent, and prints at six pages 
per minute. 

The MT905 comes with 
the same resident type fonts as 
HP, accepts standard HP font 
cartridges, and lets you choose 
optional memory upgrades from 
one to four megabytes. 




MT905 Specifications 

■ Technology: scanning laser. 

■ Print Speed: 6-pages per minute. 

■ Resolution: 300x300 dpi. 

■ Emulations: HP Series-II. [optional 
emulations: Epson? IBM® Proprinter, & 
Diablo 630.] 

■ Standard I/Os: Serial & parallel. 

■ Memory: 512K. [upgrades: 1, 2, & 
4 megabytes.] 

■ Typefaces: Courier medium & bold, 
line printer, accepts standard HP font 
cartridges or any downloadable font in 
HP-format, 6-resident fonts + 2 font 
cartridge slots. 

■ Paper Handling: 250-sheet input & 
output bins. Manual feed handles single 
sheets, envelopes, transparencies, 

and labels. 

■ Workload: 4,000 pages-per-month. 

■ Suggested Retail: $1,995. 



Circle 152 on Reader Service Card (DEALERS: 153) 



For more convenient 
paper handling, the universal 
paper cassette holds letter, legal, 
^ and international sizes, plus up 

to 15 standard envelopes. You 
can choose face-down output to 
keep long documents in the right 
order. And the manual feed lets 
you print labels or transparencies. 

So any way you figure, 
the answer still comes up the 
same. The Mannesmann Tally 
laser looks perfect. And so does 
the price. 

For the name of your 
nearest dealer, call the toll-free 
number listed below. 

MANNESMANN 
TALLY 

1-800-843-1347 

Ext. 198 

Epson and IBM are registered trademarks. 
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Break the 32M barrier without breaking 
your wallet with EZ-DOS 4.0. 

EZ-DOS 4.0 was developed by Digital 
Research as an alternative DOS for PCs. 
As such, EZ-DOS 4.0 allows 512M 
partitions and file/subdirectory PASSWORD 
protection. On-line HELP is another user- 
friendly feature. 

EZ-DOS 4.0 also comes with GEM/3 
Desktop, this windowing operating 
environment. 
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EZ-DOS 4.0 .. . 
with True BASIC 



$79.00 
$99.00 



2001 Sales, Inc. 

Corp. Headquarters: 

16580 Harbor Blvd., Ste. D. 

Fountain Valley, CA 92708 

Tel: (714) 531-6551 Fax: (714) 531-8546 



CANADA: 

Tel: (416) 591-6600 

TAIWAN: 

Tel: (02) 542-4575 

HONG KONG: 
Tel: 5-890-3707 



Fax: (416) 591-6808 

Fax: (02) 536-3405 

Fax: 5-895-6241 



Dealer, Distributor & OEM inquiries welcome. 
VISA and Master Card accepted. 
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for the U.K. and 60 Hz for the U.S.), the 
same is true of monitors. Can you tell us 
whether or not this is true? 

William Brown 
Katy, Texas 

Most monitors manufactured and sold as 
"PC compatible" are just that; they will 
work at a scan frequency of 30 Hz to 
maintain compatibility regardless of their 
country of origin. Problems would arise 
only if you attempted to use a composite 
or TV monitor; the European standard, 
as you mentioned, is different from that 
of the National Television System Com- 
mittee. European monitor manufacturers 
that sell in the U. S. can sell the same unit 
in both markets, provided it has dual 
power inputs. — S. A. 

Little Orphan Lisa 

Some years back, my department bought 
five Lisa (Macintosh XL) microcom- 
puters, which Apple Computer no longer 
manufactures. We have problems with 
them, and we have contacted Apple, but 
to no avail. We'd like to know sources of 
parts and kits, as well as books, because 
we want to keep our Lisas running. 
Could you give us suggestions for where 
to start looking? 

Shen Xioyang 

Department of Physics 

Shaanxi Teachers University 

Xian, PR China 

A good place to start looking is at Sun Re- 
marketing, P.O. Box 4059, Logan, UT 
84321, (801) 752-7631. Not only does 
the company provide upgrades that allow 
the Lisa to run Macintosh software, but it 
also is an authorized Lisa service center. 
Check it out.— T. T. 

High-Speed Microcomputing 

I race a Limited Inboard Hydroplane in 
the 5-liter stock class. I use a 305 Chev- 
rolet as my power plant. The boat is capa- 
ble of 120 mph. 

I would like to develop an on-board 
computer to monitor engine functions 
while testing and racing. Eventually, I 
would like to be able to output perfor- 
mance data. 

I have gone through past issues of 
BYTE looking for a project that might fit 
my application. I have found other on- 
board computers, but their manufac- 
turers want an arm and a leg for them, 
and I run a low-budget operation. For ex- 
ample, I looked at a computer that moni- 
tored the eight exhaust temperatures, had 
room for an additional eight engine and 
clutch monitors, and cost more than 
$5000. I'm certain that the job can be 



done for a lot less than that. 

My problem is that I'm not exactly an 
electronics whiz. My background is in 
accounting. 

I also want to develop a digital device 
that would tell exactly what the timing of 
the engine is. I think this would be an 
easy device to develop, but I need some- 
one with the expertise and knowledge. 

Can you give me some direction? I 
have ideas, but not the skills to develop 
them. 

Rod Lewis 
Lake Oswego, OR 

There are several directions you could 
choose. Your options depend on whether 
you need monitoring and process control 
or just a way to record data for later 
analysis. 

Real-time process control would re- 
quire some on-board intelligence; the 
width of the processor bus is dependent 
on the number of inputs and outputs you 
require. Since you also need high tem- 
perature sensors, it might be best to con- 
tact an industrial control firm; you may 
be able to put together a small chassis PC 
bus, VME bus, or Multibus solution with 
a processor and a few interface cards. 
The cost, however, is likely to be quite 
high because you 're looking for develop- 
ment for a single system, and the effort 
would require writing application 
software. 

Data acquisition without control 
would require only the sensors and a re- 
cording device, and it may be a more 
cost-effective solution. Data could be 
strobed, read in, and stored in memory 
with only a low-end processor (depending 
on the speeds and the amount of data re- 
quired), the sensors, some memory, and 
some interface logic. You could even put 
together the timing monitor with no intel- 
ligence: A clock, an input line tapped 
(and stepped down) from the distributor 
circuit, and a counter would form the 
heart of the system. 

Your best bet if you are looking for a 
do-it-yourself solution is probably to 
check out some advanced hobbyist books 
and look for a design that would best suit 
your needs. You might also check out the 
single board computers that have ap- 
peared in BYTE in recent years. — S . A . 

A Correct Connection 

I have a Sony KX14CP1 monitor that 
functions very well as a CGA output de- 
vice. What's bothering me is whether its 
analog input is able to accept VGA ana- 
log output. Is it just a question of the cor- 
rect connectors? I am assuming that all 

continued 



UNINTERRUPTIBLE POWER SUPPLIES 
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'More Powerful 
Than Ever!" 
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pi APIf HI ITQ Enables user t0 operate during complete loss 



of power. 



DPniAf MO I ITQ User ' s P rotected from low AC voltage below 



OVERLOADS 



102 volts. 



Automatic shutdown in overload situation to 
protect UPS from inverter burnout. 



Clamps transients above 200 volts with 
an energy rating of 100 joules or less. 



1 



rfclfCDl/ni TAPE UPS runs on inverter (117 volts) when AC 
U VCrl VUL I MUC voltage exceeds 132 volts. 

SURGES/SPIKES 

FIVII/RFI Three sta 9 e filtering for clean AC power. 

• FULL ONE YEAR WARRANTY 

• ORDER-SHIP SAME DAY 

• 1 MILLISECOND TRANSFER TIME* 

• SYNCHRONIZED SINEWAVE* 

*250 watt and 500 watt units offer 4 msec 
transfer time, PWM waveform 
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(214) 446-7363 
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The original AnthroCart Mobile. 
Incredibly strong. So many ways to solve 
your space and equipment problems. 
Choose different sizes. Move 
\ shelves around: Add space saving 
v options. 

AnthroCart Well designed 
xhnology Furniture. 

Look for our name. 



ASK BYTE 



roCart 

formation: 800-325-3841 
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Made in USA. 

All steel frame construction 

Easily holds up to 150 lbs. 



A 
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Anthro* 

Technology Furniture® 

3221 N.W. Yeon St. 
Portland, OR 97210 

' PklTLDfl 503 " 241 - 7113 
AIM I rKU Telex: 940103 

AnthroCart and Technology Furniture are 
registered trademarks of Anthro. 



analog RGB input monitors are the same. 
Is that correct? 

I would also like to clarify the impres- 
sion that I get from reading some of the 
computer ads in BYTE and other maga- 
zines. ATI seems to imply that its EGA 
card is able to output any mode to any 
monitor. This would mean, for example, 
that an EGA mode could be displayed on 
a monochrome monitor with shades 
rather than colors. This appears wonder- 
ful, since it is then possible to run any 
software with just the ATI card and what- 
ever monitor you happen to have. Is this 
right? 

Dr. Ono Meng Soon MRCP 
Petaling, J ay a 

You can use any analog RGB monitor as a 
VGA output device, provided the monitor 
has the proper bandwidth and you are 
able to make the proper connection. 
While I don s t have the specs for the Sony 
monitor t a bandwidth of over 10 MHz is 
required for VGA adapters. You '11 have to 
make sure that the monitor is capable of 
640- by 480-pixel resolution, a quality 
not found in many displays sold for use 
under the CGA standard. 

EGA systems have a monochrome 
mode (mode 15) that can display graph- 
ics on a two-color monitor. Monochrome 
(black-and-white) monitors with gray- 
scale capability are usually sold for 
graphics work and offer high resolution. 
Any EGA card will work only with a TTL 
monitor or a multifrequency monitor with 
a TTL switch. — S . A . 

Resurrecting the Dead 

I'm a beginning electronics/computer 
hobbyist (with a strong emphasis on "be- 
ginning"). Recently, I intercepted a ven- 
erable (circa 1976) Lanier LTE-3 "no 
problem" dedicated word processing sys- 
tem on its last trip out the back door of a 
local attorney. The system seems to be in 
good operating condition and includes a 
large integrated terminal (a 13-inch 
CRT, two SV^-inch floppy disk drives, 
five card slots, and a full keyboard), 
some software, and a Qume daisywheel 
printer. 

I'm not interested in wrestling with an 
antiquated typing system in a modern 
business environment, but I would like to 
convert the terminal into a multifunction 
personal computer. Can I accomplish 
this in a cost-effective manner? 

I have no technical specs on the sys- 
tem, but the motherboard seems to be 
built around the following chips: the 
Intel 1D912, NEC D8080AFC, and 
NEC D8257C microprocessors, and 16 

continued 



MS-DOS $99 



\V 7 e call PolyAWK our "tool- 
W I box language'" because it is 
a general-purpose language that 
can replace a host of specialized 
tools or programs. You will still use 
your standard language (C, Pascal, 
Assembler or other modular 
language) to develop applications, 
but you will write your own 
specialized development tools and 
programs with this versatile, simple 
and powerful language. Like 
thousands of others, you will soon 
find PolyAWK to be an indis- 
pensable part of your MS-DOS 
toolbox. If you don't have enough 
OS/2 development tools, now it's 
easy to write your own. 

A True Implementation 
Under MS-DOS & OS/2 

Bell Labs brought the world UNIX 
and C, and now professional pro- 
grammers are discovering AWK. 
AWK was originally developed for 
UNIX by Alfred Aho, Richard 
Weinberger & Brian Kemighan of 
Bell Labs. Now PolyAWK gives 
MS-DOS & OS/2 programmers a 
true implementation of this valuable 
"new" programming tool. PolyAWK fully conforms 
to the AWK standard as defined by the original 
authors in their book, The AWK Programming 
Language. 

A Pattern Matching Language 

Ibly^WK is a powerful pattern matching language for 
writing short programs to handle common text 
manipulation and data conversion tasks. A PolyAWK 
program consists of a sequence of patterns and actions 
that tell what to look for in the input data and what 
to do when it's found. PolyAWK searches a set of files 
for lines matched by any of the patterns. When a 
matching line is found, the corresponding action is 
performed. A pattern can select lines by boolean 
combinations of regular expressions and comparison 
operations on strings, numbers, fields, variables, and 
array elements; patterns may reference properties of 
the current input line or any other program variables. 
Actions may perform arbitrary processing on selected 
lines. The action language looks like C, but there are 
no declarations, and strings and numbers are built- 
in data types. You can have multiple input files and 
output files, regular expressions, user-defined func- 
tions, and run other programs. 

Saves You Time & Effort 

The most compelling reason to use PolyAWK is 
that you can literally accomplish in a few lines of 
code what may take pages in C, Pascal or 
Assembler. Programmers spend a lot of time 
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PolyAWK: 

The Toolbox Languager 

For C, Pascal, Assembly & BASIC Programmers 



OS/2 $199 

• Default initialization and the 
absence of declarations shorten 
programs. 

Large Model & 
Math Support 

PolyAWK is a large model imple- 
mentation and can use all of 
available memory to run big pro- 
grams or read files greater than 
64K. PolyAWK also includes exten- 
sive support for math functions 
such as strings, integers, floating 
point numbers and transcendental 
functions (sin, log, etc.) for scien- 
tific applications. Conversion 
between these types is automatic 
and always optimized for speed 
without compromising accuracy. 

PolyAWK Comes With 
The Book 



writing code to perform simple, mechanical data 
manipulation — changing the format of data, 
checking its validity, finding items with some 
property, adding up numbers and printing reports. 
It is time consuming to have to write a special- 
purpose program in a standard language like C or 
Pascal each time such a task comes up. With 
PolyAWK, you can handle such tasks with very 
short programs, often only one or two lines long. 
The brevity of expression and convenience of 
operations make PolyAWK valuable for prototyping 
even large-sized programs. 

Very Concise Code 

Where program development time is more 
important than run time, AWK is hard to beat. 
These AWK characteristics let you write short and 
concise programs: 

• The implicit input loop and the pattern-action 
paradigm simplify and often entirely eliminate 
control flow. 

• Field splitting parses the most common forms of 
input, while numbers and strings and the 
coercions between them handle the most 
common data types. 

• Associative arrays use ordinary strings as the in- 
dex in the array and offer an easy way to imple- 
ment a single-key database. 

• Regular expressions are a uniform notation for 
describing patterns of text. 



When you order PolyAWK you 
receive a copy of The AWK 
Programming Language written by 
the authors of the original UNIX- 
based AWK. The book begins with 
a tutorial that shows how easy 
AWK is to use, followed by a 
comprehensive manual. Because 
PolyAWK is a complete implementation of AWK 
as defined by the book's authors, you will use this 
book as the manual for PolyAWK. 

PolyShell Bonus For MS-DOS! 

PolyShell gives you 96 of the most useful UNIX 
commands and utilities under MS-DOS in less 
than 20K. You can still use MS-DOS commands 
at any time and exit or restart PolyShell without 
rebooting. MS-DOS programmers — discover what 
you have been missing! UNIX programmers — 
switch to MS-DOS painlessly! PolyShell and 
PolyAWK are each $99 when ordered separately. 
Save $50 by ordering the PolyShell + PolyAWK 
combination package for $149 (MS-DOS only). 

30-Day Money Back Guarantee 

You can purchase PolyAWK and the book, The 
AWK Programming Language, for $99 (MS-DOS) 
or $199 (OS/2), or $249 for both. If you already have 
the book, deduct $14. The combination package 
includes only one book. Order PolyAWK (MS-DOS 
& OS/2) plus PolyShell (MS-DOS) for $348. 

To Order: 1*800-5474000 

Ask for Dept. BYT. Send Checks and P.O.s To: 
POLYTRON Corporation, 1700 NW 167th Place, 
Beaverton, OR 97006, (503) 645-1150 - 
FAX: (503) 6454576, TELEX: 325800 PODTRON. 

Call About Our OEM/VAR Strategic Alliance Program. 
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TMS4116015NLICs. Can the system be 
"liberated" with the replacement of one 
or more chips on the motherboard? 

A. J. Daniels Jr. 
Corpus Christi, TX 

I'd consider taking up wrestling. At least, 
be happy that the system works and see 
what mileage you can get out of it as is. 

The D8080AFC is none other than the 
wonderful old 8-bit 8080, grandfather of 
the 8088. The 8080 was at its peak in the 



early days of CP/M and the S-100 bus. 
The D8257C is not a processor but a pro- 
grammable direct-memory-access con- 
troller for the 8080/8085 family. Your 16 
TMS4116-15s add up to 32K bytes' 
worth ofl50-ns dynamic RAM. 

To update the system, lift it up and 
move your desk underneath an AT clone. 
Perhaps the Qume has a Centronics-com- 
patible parallel port (though the Qume 
daisywheel printers I'm familiar with 
came with wide, multiline cables compat- 



IF DESKTOP PUBLISHING 

WEREABUICK, 

PClfeX WOULD BE 

A LAMBORGHINI. 



You'd expect us to say PCTgX is hot — so don't take our word for it. In their 
desktop publishing systems category, INFOWORLD rated PCT g X #1. They said: 

"...No non-T$C-based program has such typological aesthet- 
ics... enormously flexible and offers complete control over the 
output of your printer..." 

And from PC MAGAZINE: "...PC T^X off ersample rewards. You can 
achieve incredible precision in formatting text, especially math- 
ematical expressions. " 
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TRY 
THIS 

with a standard 
desktop system and 
you'll see that for complex 
scientific and mathematical 
formulation and notation, 
PC TfcT leaves the others 
back in the dust. 

FORMATTING with 
textbook quality, and 
unsurpassed placement 
of 

TYPE that rivals 
professional typesetting: 
all yours. Pick the type you like 
from 30+ Bitstream font families. 
FLEXIBILTY Camera-ready, 
publisher-ready manuscripts are 
fast and easy. Author to printed 
piece time reduces, author con- 
trol increases. 
That 's flexibility— that 's PC T^C. 
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TEST DRIVE IT. 

For a free PC T^K demo diskette, the 

new PC TfX 88 product catalog and 

information on a PC TfX configuration 

for your system, give us a call at 

415-388-8853 

M PERSONAL ffl 




m inc 

12 Madrono Ave. Mill Valley 



CA 94941 
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PCT[X is a registered TM of Personal 7[X, Int. T[X is an American Mathematical Society TM. Manufacturer's product names are their TMs. 
Inquire about PTI distributorships. Site licenses available to qualified organizations. This ad was typeset using PCT[X and Bilstream fonts. 



ible with only Qume's interfaces), and 
you can use it with some PC or AT 
clone.— R. G. 

Parallel ATs 

Let's take a hypothetical case. I have two 
IBM PC AT compatibles. One I use all 
the time. I use the other 10 percent to 20 
percent of the time, but I cannot do with- 
out it. Both have 640K bytes, a 1 .2-mega- 
byte floppy disk drive, a 20-megabyte 
hard disk drive, and a parallel port. My 
dream is to use the second AT in a paral- 
lel/multiprocessing mode. 

Is this feasible under DOS or OS/2? If 
so, what additional hardware (e.g., 
memory, bus-to-bus link) would I need? 
Is such hardware available? If I have C 
source code, can I— using some overlay 
software— recompile that software so 
that it makes use of both machines? 

Do other readers find themselves 
needing a second AT but underutilizing 
it? Would the kind of software and hard- 
ware I'm dreaming about be a viable al- 
ternative to upgrading to a faster, more 
expensive machine? 

Ameesh Oza 
Martinez, CA 

It sounds like what you 're dreaming 
about is building a parallel- processing 
system, not an easy feat by any means. 
First, you 'd want to get the systems com- 
municating with one another at high 
speed, so you 'd probably need to set up a 
bidirectional parallel port. You can do 
this by either buying a couple of parallel 
I/O boards or seeing if you can modify 
your existing parallel ports as described 
in "Why Microcontrollers, Part 2" by 
Steve Ciarcia in the September 1988 
BYTE. Then you '11 have to work out 
handshaking details, communication 
protocols, and so on; you 're pretty much 
on your own in all this. 

And your problems have just begun, 
because getting high-speed communica- 
tions set up doesn 't guarantee that any of 
your software will make use of it. Unless 
the whole point of this exercise is the en- 
joyment you '11 derive from creating what 
amounts to your own operating system 
and application software, you're in for 
months and possibly years of hassle. 

Of course, another alternative is to set 
up a small network between the ma- 
chines. You could make this as simple or 
as elaborate as your pocketbook allows. 
But the computers could at least share 
disks and printers. So, for example, you 
could turn one AT into a remote print- 
spooling station so that it manages large 
print tasks while the other AT is free to 

continued 
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Because Resources Should Be Shared 
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BayTech engineers Printer Sharing. 



Make the most of your invest- 
ments in valuable printers, com- 
puters, plotters, modems, and other 
resources with a printer-sharing 
device from BayTech. We manu- 
facture a diverse product line 
engineered for flexibility and speed 
that lets you share your resources 
and maximize your investments. 



From simply sharing one or 
more printers between computers, 
to creating a complete network for 
printer sharing and computer-to- 
computer communication, BayTech 
has a device designed to meet your 
specifications. 

Call toll free today to learn more 
about maximizing your resources. 

Circle 41 on Reader Service Card 



BayTech 



: •: I I 

Bay Technical Associates, Inc., 

Data Communications Products Division 

200 North Second St., P. 0. Box 387, 

Bay Saint Louis, MS 39520 USA 

Telex: 910-333-1618 BAYTECH. 

Telephone: 601-467-8231 or toll-free 

800-523-2702, EXT 981 



Never buy another ribbon! 
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over 100,000 sold 



with Maclnker 





Universal Cartridge Maclnker $00.50 Imagewriter or Epson Maclnker $42.00 

Eliminate expensive fabric ribbon replacement with the famous Maclnker. The 
Universal Cartridge Maclnker ($68.50) will re-ink most cartridges with the appro- 
priate adapter. The Universal Spool Maclnker will re-ink all spools. Operation is 
very simple & automatic. Our extra dark, lubricated ink yields better than new 
printout quality and its cooling effect extends print-head life. New ink dispenser 
ensures precise ink metering. Average number of re-inkings/cartridge is 60-100 at 
an average cost of 5 cents/re-inking. We also have dedicated Maclnkers for spe- 
cial cartridges. All Maclnkers, with appropriate Multicolor Adapter can re-ink multi- 
color cartridges (2 or 4 colors). Or use your Maclnker to re-ink in 10 different col- 
ors: red, green, blue, yellow, purple, brown, orange, gold and silver. Our Cus- 
tomers range from individuals to Fortune 500 Corporations. In 1982 we pioneered 
re-inking technology and are dedicated to its development. We have a complete 
range of accessories, heat-transfer re-inking adapters, special inks and cartridges. 

Universal Cartridge Maclnker 68.50 

Multicolor Adaptor (specify printer) 40.00 

Imagewriter l/ll Maclnker model 234 IM 42.00 

Epson Maclnker model 271 EP 42.00 

Universal Spool Maclnker 68.50 

Heat Transfer Adaptor 40.00 

Extra Ink bottle 3.00 pint 1 8.50 

All Maclnkers delivered with bottle of ink, ink meter, reservoir, 
reservoir cover.. Black, uninked, colored, special cartridges 
available. Best ribbon quality at lowest costs. 



Call for free catalog 
Special Offer 

Just say, "I saw it in 'Byte? and get a 
free mousepad with any order >$60.00, 
or free key-beeper & flashlight combi- 
nation for orders >$1 00.00. 
Buy the Universal Cartridge & the Uni- 
versal Spool at the same time and get 
the second unit for $50.00 



New! FAX/MODEM, PC or MAC = 
the World at your fingertips 



It's a state of the art, high speed fax and a 
2400 baud 100% Hayes™ compatible mo- 
dem. LightFax™ 9624 turns your PC into a 
powerful world communication machine at a 
lower cost than a standard fax. Powerful soft- 
ware offers sophisticated capabilities not 
found on standard fax machines, including 
document composition editing, file storage, 
name card data management, scheduled 
sending (when the phone rates are cheaper), 
broadcasting (sending documents to multiple addresses), line queuing (sending 
multiple files), journal review of fax traffic and much more. LightFax 9624 features 
BACKGROUND OPERATION (you don't have to quit your application to receive 
a fax). With optional LightScan 200 dpi or 400 dpi scanners you can scan your 
document into your computer, for fax transmission or for use with a paint program. 
Click the mouse and your LightFax 9624 becomes a 2400 baud modem, 1 00% 
Hayes™ compatible (Bell & CCIT). Overseas customers, please specify country 
to receive proper LightFax 9624 version and power supply. 




LightFax 9624 external $749.00 



PC 

LightSpeed 9624 external 749.00 

LightSpeed 9624 internal 699.00 

Windows™ 29.00 

Microsoft™ compat. mouse ....49.00 
200 dpi Scanner 199.00 



dpi scanner (PC) 273.00 

ac in tosh 

LightSpeed 9624 external 749.00 

200 dpi scanner MAC* 499.00 

includes MAC interface 

Mac switch for scanner 65.00 



Satisfaction or 30 day refund on all products - Immediate shipment - Major credit cards 

Computer Friends, Inc. Order Toll Free 1-800-547-3303 



14250 NW Science Park Dr. 
Portland OR 97229 



in Oregon (503)626-2291 
fax (503)643-5379 telex 4949559 CF 



work on a spreadsheet or database opera- 
tion. (An example of a low-cost network 
system is Easy LAN from Server Technol- 
ogy, 1095 East Duane Ave. , Suite 107, 
Sunnyvale, CA 94086, (408) 738-8377. 
You '11 spend $99 per system, and all you 
need in the way of hardware is a serial 
port on each machine and an RS-232C 
cable.)— R. G. 

Emergency Shutdown 

At my company we have several IBM PC 
XT and AT computers operating in an 
unattended environment where it is im- 
portant to determine if a system is not op- 
erating because of a power, hardware, or 
software failure. 

Once failure is detected on a system, 
we want to energize or deenergize a relay 
that can be used to enable and disable 
other equipment. At some later point, we 
would analyze and correct the actual 
problem. 

We believe we need a device that could 
be signaled periodically via software 
control and would then begin a count- 
down process. If another signal was re- 
ceived before the countdown terminated 
(indicating valid operation), the counter 
would be reset; otherwise, the counter 
would expire and the relay would be 
switched. We can tolerate a time-out per- 
iod of several seconds (say, 2 to 5) to a 
few minutes (say, 1 or 2). Expansion 
slots are at a premium, so we would like 
to signal via an existing port: serial, par- 
allel, or, perhaps, keyboard. The cost 
needs to be low— $20 to $50. 

We have found some watchdog timers, 
but either they require special signals via 
an expansion board, they're too expen- 
sive, or both. Since we don't want to de- 
sign or build this device, do you know of 
any vendors that supply a device we could 
use for this purpose? 

Fred Schumann 
Boulder, CO 

The PC XT and AT already have their 
own timers, so you probably don 't need to 
buy an additional one. Programming the 
timer in assembly language and BASIC is 
covered in good detail in Robert Jour- 
dain 's Programmer's Problem Solver for 
the IBM PC, XT, and AT (Simon & 
Schuster, New York: 1986). This book 
also contains good information on pro- 
gramming parallel printer and serial 
ports. You should be able to use either the 
RDY line on the parallel printer port or 
one of the serial port's handshaking lines 
as input for your triggering signal. So 
there's a good chance that, with some 
clever software, you don 't need any addi- 
tional hardware.— R. G. ■ 
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THE NEW STANDARD FOR 
HIGH PERFORMANCE 
STATISTICAL SOFTWARE 



CSS 




COMPLETE STATISTICAL SYSTEM 



WITH DATA BASE MANAGEMENT 



AND GRAPHICS 



A powerful, comprehensive, elegant, and super-fast statis- 
tical package for IBM (PC, AT, PS/2) and compatible 
computers. I The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli- 
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported). ■ CSS features compre- 
hensive, state of the art implementations of: Bask statistics, 
Multi-way frequency tables, Nonparametric statistics, 
Exploratory data analysis with analytic graphs, Multiple 
regression metiwds, Time series analysis with modeling and 
forecasting (inch full ARIMA), General ANOVA/ANCOVA/ 
MAN OVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi- 
mensional scaling, Item analysis/Reliability, Log-linear 
analysis, Cluster analysis, Non-linear estimation, LogitJ 
Probit analysis, Canonical analysis, Survival and Failure 
Time analysis (Censored data), Quality Control analysis, 
and much more. I All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). I All 
CSS screen output is displayed via customized Scrollsheets™ 
(i.e., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll- 
sheet™ can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll- 
sheets™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. I The flexibility of the CSS input/ 
output is practically unlimited: CSS offers an intelligent 
interface (read/write) to all common file formats (Lotus, Sym- 
phony, dBII, dBIII + , DIP 1 , SYLK, . . . ) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible with desktop publishing pro- 
grams (Aldus, Ventura). I CSS data files can be as large as 
your operating system (DOS) allows; OS/2 version coming 
soon. I CSS precision exceeds the standards of all common 
precision benchmarks. ■ Technical note: The CSS user 
interface and all I/O were written in Assembler and bypass 
DOS; graphics and data management were written in 
Assembler and C; the computational algorithms were 
written in Assembler and optimized Fortran. I $495 (plus 
$5 sh/h); 14-day money back guarantee. 
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StatSoft 

2325East 13th Street ■ Tulsa, OK 74104 ■ (918)583-4149 

Fax:(918)583-4376 

Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/4200347, StatSoft UK (London, UK), ph: 0438/310056 or 316561, StatSoft Pacific (Melbourne, Australia), ph: 613-663-6580 
Available From: Egghead Discount Software, Corporate Software and other Distributors Worldwide 
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Choose . . . 



one of these four outstanding sets for only $495 and save up to $109.00 



i 



Ihe 3-volume 
Operating Systems Set 

00920 




(Publisher's price $113.95) 



3 



Ik 3-volume 

Library of Artificial intelligence 

00821 



THE ELEMENTS 

* Artificial Intelligence 




(Publisher's price $90.95) 
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Ihe 3-volume 

Advanced C Programming Set 

00969 



AdvancedC 




for 




v.;., . 
(Publisher's price $81.85) 
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Ihe 3-volume 

Handbook of Computer 
Communication Standards 
52121 




(Publisher's price $90J00) 
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Take an Outstanding Set for $4.95 or 

3 books for $3.00 when you join 

The Library of Computer and Information Sciences 

Please accept my application lor trial membership and send me the set of my choice for only $4.95 or 
the three volumes indicated, billing me a total of $3.00, plus shipping and handling. I agree to 
purchase at least three additional Selections or Alternates over the next 12 months. Savings range up 
to 30% and occasionally even more. My membership is cancelable any time after I buy these three 
additional books. A shipping and handlingcharge isadded to all shipments. 

No-Risk Guarantee: If I am not satisfied— for any reason— I may return my introductory books 
within 10 days. My membership will be canceled, and I will owe nothing. 
Ind icate by number the books you want. 

Choose I set for only $4.95: 



Or take 3 books for a total of $3.00: 



A few expensive books (as noted) count as more than one choice. 
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(Books purchased for professional purposes may be a tax-deductible expense. Offer good in Conti- 
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4 Good Reasons to Join 

1 . The Finest Books. Of the hundreds of books submitted to us each 
year, only the very finest are selected and offered. Moreover, our 
booksare always of equal quality topublishers' editions, never econ- 
omy editions. 

2. Big Savings. In addition to getting the set of your choice for only 
$4.95 or three books for a total of $3.00 when you join, you keep 
saving substantially, up to 30% and occasionally even more. (For 
example, your total savings as a trial member— including this intro- 
ductory off er— can easily be over 50%. That's like getting every other 
book free!) 

3. Bonus Books. Also, you will immediately become eligible to par- 
ticipate in our Bonus Book Plan, with savings of 65% off"the publish- 
ers' prices. 
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Think small in a big way 



When you think multiuser/multitasking, 
think Concurrent™ DOS 386, the big 
name in small systems from Digital 
Research® architects of the first standard 
operating system for personal compu- 
ters. Now, Concurrent DOS 386 allows 
multiple users to share peripherals, files 
and applications, using serial terminal 
workstations linked by RS-232 cables 
to the system. It's fast, reliable and 
economical. 

The big news today is small systems 

Concurrent DOS 386 meets the increas- 
ing demands placed on small systems by 
supporting multiple DOS programs on 
both the system console and attached 
terminals. You can run popular pro- 
grams such as Lotus® 1-2-3® dBase® III, 
WordPerfect® and many more, with full 
math coprocessor support. The system 
runs up to 255 tasks simultaneously, with 
full intertask communications and byte- 
level record, file and device locking. 

For people who hate waiting in line 

Concurrent DOS 386 brings you all the 
remarkable speed and power of the 
Intel® 80386 processor. A prioritized pre- 
emptive scheduler allows task execution 



and intertask communication by several 
users at near full processor speed while 
letting some tasks "interrupt" others 
according to the needs of each user. 

A small system with a big memory 

Concurrent DOS 386 gives you access 
to four gigabytes of linear physical 
memory. Its powerful memory paging 
capability fully supports the Expanded 
Memory Specification with no addi- 
tional hardware or software. 

Menus at a touch 

Now you can create and customize 
menus, while programmable function 
keys let you condense complex com- 
mands to a single keystroke. The file 
manager runs standard operating 
system functions, plus you have an 
on-line help facility, text editor and 
support for DOS-based device drivers. 

Multiuser color graphics 

Now with the introduction of the new- 
est member of the Concurrent DOS 
family, Concurrent DOS 386/Multiuser 
Graphics Edition, your demands for 
high-resolution EGA bit-mapped graph- 
ics in the workstation environment can 



be met. Take advantage of advanced 
technology allowing you to run popular 
DOS-based graphics programs on indi- 
vidual workstations as well as on the 
system console without sacrificing system 
performance. Ask us about this exciting 
new version of Concurrent DOS 386. 

All you have to remember 
is Concurrent DOS 386 

Concurrent DOS 386 from Digital 
Research is the name to remember 
when it comes to 386 technology. The 
power and versatility of Concurrent 
DOS 386 are giving a new meaning 
to the word multiuser. 



CALl DIGITAL RESEARCH AT 
1-800-443-4200 AND ASK FOR OUR 
CONCURRENT DOS PROGRAMMER 
INFORMATION Kit 

CONCURRENT DOS 386: 
SHARING THE SYSTEM AFFORDABLY 



Digital Research and the Digital Research logo are registered 
trademarks, and Concurrent is a trademark of Digital Research Inc. 
Other product names are registered trademarks or trademarks of 
their respective owners. Specifications are subject toe hang e without 
notice. Copyright o 1988, Digital Research Inc. All rights reserved. 
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Book Reviews 



Text, Context, 
and Hypertext: 
Writing with 
and for the Computer 

Edited by Edward Barrett 

MIT Press, Cambridge, MA: 
1988, 368 pages, $29.95 

Reviewed by David A Mindell 

New methods of creating, 
manipulating, and stor- 
ing text are changing the na- 
ture of written language, and 
not necessarily for the better. 
Electronic machination can 
easily transform the wonder- 
ful and elusive ambiguity of 
language into a strictly regi- 
mented system of signs: Text 
becomes "strings," writers 
become "word processors," 
and readers become "users." 
Writers, technologists, and 
critics alike are asking how 
these developments will 
change both the practice and 
the profession of writing. 

Text, Context, and Hyper- 
text, a collection of essays 
edited by Edward Barrett of 
MIT, attempts to address 
these difficult issues, as sum- 
marized in the book's subtitle, 
"Writing with and for the 
Computer." The essays deal 
with three general categories: 
technical documentation and 
thepositionof the writer in the 
computer industry, the educa- 
tion of technical writers, and 
hypertext and hypermedia. 

Writing, or "Information 
Development"? 

In "Information Development 
Is Part of Procjuct Develop- 
ment—Not an Afterthought," 
Roger Grice of IBM outlines a 
strategy wherein technical 
writers become involved in 
software development in order 
to create more user-friendly 
products. This essay, how- 
ever, is more revealing as an 




example of how large corpora- 
tions assimilate and mutate 
writing and how technology 
and its associated jargon trans- 
form the role of the writer. 

Grice describes IBM's re- 
naming of the writer as an "in- 
formation developer" whose 



function becomes an engi- 
neering-like design of "infor- 
mation units." According to 
Grice, what distinguishes 
these new professionals from 
writers is that they "tend to get 
information from people 
rather than from books, " 



ALSO REVIEWED 



C: An Advanced Introduction, ANSI C Edition 



Supercharging OS/2: 


Batch Files and Utilities 


Advanced QuickC 


Advanced Turbo C, A 


Programmer 's 


Guide 


The Book of Fax 



Defense Applications of Artificial Intelligence 



work "as part of a team," and 
"test the information for its 
usability." 

Other articles in the book 
make similar suggestions that 
improved writing does not re- 
quire improved language but 
rather the proper placement of 
writers within the corporate 
hierarchy. Such changes will 
makethewriterservebetteras 
"communicator, integrator, 
and facilitator." To me, writ- 
ers have always been these 
things, and this rhetoric di- 
minishes the power of written 
text in favor of structure, hier- 
archy, and euphemism. 

Teaching on the Network 

Editor Barrett's own contribu- 
tion (which was coauthored by 
James Paradis) concerns the 
application of computer net- 
works to the teaching of writ- 
ing in the classroom. Instead 
of attempting to model "the 
cognitive processes of the 
mind" operating within writ- 
ing instruction, they chose to 
model the "social setting" of 
the classroom. The black- 
board is replaced by the com- 
puter terminal, students hand 
in their work over a network, 
and the instructor reviews and 
returns the work with elec- 
tronic notes. 

The authors found their 
classroom model quite suc- 
cessful , but students preferred 
teachers' comments in old- 
style hard copy covered with 
red ink. Barrett and Paradis 
seem enthralled with technol- 
ogy; they are so concerned 
with being in the technologi- 
cal avant-garde that they hesi- 
tate to accept such a low-tech 
solution as paper and pen. 

Classroom-oriented ap- 
proaches are useful as a kind 
of textual public-address sys- 
tem, but I doubt if one could 
really learn to write over a net- 
work. While computers can 
imitate and even improve so- 
continued 
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/ECTOR/SIGNAL PROCESSOR 
VECTOR 32 




• AT&T DSP Floating Point Processor running at 
24MHz • Plug-in card for IBM™PC, AT, XT or 
PS2/30 • 1024 point complex floating point FFT in 
8.9ms • Expansion facilities including IMByte 
memory 6c 100 KHz/330 KHz 12 bit data acquisition 

• 'C 6c Fortran vector processing libraries • Full 
development environment 



ARALLEL PROCESSOR/REAL- 
PP2QOC 




• Harris RTX 2000 Real-time RISC processor • Plug- 
in card for IBM™ AT • 100ns cycle time • 
Combines multiple FORTH instructions into a single 
cycle • *C compiler • Executes FORTH as its 
assembler • Upto 512 kBy tes O or 1 waitstate static 
RAM • Expansion connector for high performance 
data acquisition • 16 TTL outputs 6c 8 TTL inputs 
capable of 10 MBytes/sec. 

The Vector 32 6c the PP2000 form part of SMIS's 
comprehensive control, digital 6c image processing 
range. Data capture cards and memory expansion are 
available. Soon to be released are DSP32C boards 6c 
a graphics processor based on the TMS 34010 chip. 

— FORTURTHER INFORMATION ICONTAC 

SM1S, 130 Elm Street, Cambridge MA 02139. Tel (617) 3S4-7S41 
SMIS Ltd, Alan Turing Rd, Surrey Research Park, Guildford, Surrey 
GU2 SYF. UK. Tel: (44) 483 S06611. Fax: (44) 48363114. 

AGENTS: 
Communications Automation and Control, 1642 Union Blvd - 
Suite 0. Allentown. PA 18103. Tel (215) 776 6669 
Diantek, RO. Box 141, 6 8500. Torsby, Sweden. Tel: 0560-119-90. 
Fax: 0560-136-65. 

Electronic Tools. Am Waldfried hof 7. D4030 Rotingen 1, 
W. Germany. Tel: (02102) 841013. Fax: (02102) 841000. 
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cial settings, they should not 
replace them, and face-to-face 
instruction will always be 
more valuable than screen-to- 
screen instruction. 

Text, Context, and Hyper- 
text makes a significant con- 
tribution to the current debate 
on computer writing, but it 
suffers from an overly "tech- 
ie" emphasis. That several of 
the essays are poorly written 
and carelessly edited is a 
symptom of insufficient atten- 
tion to language as the root of 
all writing. Furthermore, a 
$30 book like this one, with a 
section on desktop publishing, 
should not have several differ- 
ent typestyles and low-quality 
dot-matrix prints. 

The Poetics of Hypertext 

The most thoughtful essay of 
the book, "Hypertext and the 
Teaching of Writing" is writ- 
ten by John Slatin of the En- 
glish department at the Uni- 
versity of Texas. His thesis, 
that "hypertext is a literary 
concept," parallels problems 
of hypertext with problems of 
poetry such as intertextuality 
(the essentially referential and 
connected nature of all texts). 
Slatin reminds us, through 
Ezra Pound and Marianne 
Moore, that "nodes, links, 
and structure" have long been 
prominent in literature, and 
that hypertextual writing is 
merely an explicit form of 
these connections. Further- 
more, it is through such nodes 
and the links between them 
that ideas emerge, so hyper- 
text is a powerful tool for both 
educators and writers. 

Slatin' s essay also repre- 
sents what I see as a new direc- 
tion in the critical thinking 
about writing and computers. 
It is among the few in Text, 
Context, and Hypertext to be 
free of a certain technological 
utopianism and disdain for 
what Barrett calls "rhetorical 
tradition. " All too often, com- 
puter/cultural theorists fall 
prey to the "in 10 years we'll 
be able to do everything" syn- 
drome. Critical dialogue on 
these subjects certainly needs 
technically informed thinkers 
who can seriously engage new 



technologies. At the same 
time, these thinkers must be 
able to remove themselves 
from thethrillof progress and 
place such developments in 
their proper h istorical and cul- 
tural perspective. 

Text, Context, and Hyper- 
text covers a broad spectrum 
of technical and professional 
issues. But, when considering 
the impact of computers, we 
must ask ourselves, How did 
the invention of the typewriter 
affect the nature of writing, or 
the printing press, or, for that 
matter, the pen? 



BRIEFLY NOTED 

C: An Advanced Introduc- 
tion, ANSI C Edition byNar- 
ain Gehani, Computer Science 
Press, New York: 1988, 265 
pages, $32.95. The denizens 
of AT&T's Bell Laboratories 
create a lot of language prod- 
ucts and the books that are 
needed to document them. 
Narain Gehani developed 
Concurrent C, a superset of C 
that facilitates parallel pro- 
gramming, for Bell Labs. He 
has written extensively about 
C, Concurrent C, and even 
Concurrent C + 4- , as well as 
Ada. 

The first edition of this 
book appeared in 1986; this 
edition reflects the changes in 
C required for conformance to 
the new ANSI standard. Ge- 
hani' s two books nicely com- 
plement the existing C Bible, 
The C Programming Lan- 
guage, by his colleagues Brian 
Kernighan and Dennis 
Ritchie. 

The style of C: An Advanced 
Introduction, ANSI C Edition 
will be familiar to readers of 
K&R. Gehani states up front 
that he assumes that you al- 
ready know a fair amount 
about programming in lan- 
guages like Pascal, FOR- 
TRAN, and Ada. His book 
helps you learn how to use C 
but not necessarily how to pro- 
gram. But along the way, he 
explains C concepts that fre- 
quently take a long time to 
learn on your own. The book 
continued 
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TORCH TECHNOLOGY announces the release of two X Window products. X-OpenTop is an iconic front end for 
Unix Systems. Providing a simple graphical interface, it makes the benefits of Unix available to a wide spectrum 
of users. 
Currently available on a range of Workstations. At £195 we know you'll like it. 

Also available is the X Window System for Sun Workstations that comes Ready To Run. At only £295, theX-Sun System 
is based on Version X 1 1 .2 of the X Window System. And it comes complete with full documentation manuals, user guides 
and reference books. 

The combined package of X Windows and X-OpenTop are available from Torch for a limited period at £395. 
Place your order or telephone for more details. 

TO ORDER, Mail Coupon or Call The X Technology Desk on (+44) 223 841 OOO circle 252 on Reader Service Card 



X TECHNOLOGY ORDER FORM 

Please send me X Window Tapes @ £195; X- OpenTop Tapes @ £295 

X Window / X-OpenTop Special Offer Pack @ £395 Add £10.00 for Overseas Orders 

Cardholder Name: 

Ship to Name: 

Company: 

Address: 



City, State, Zip: 

Payment: ( ) Check or Money Order ( 



) Visa 



Telephone: _ 
( ) Access 
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Torch Technology Limited 
Abberley House 
Great Shelf ord 
Cambridge CB2 5LQ 
England 

Tel: (+44) 223 841000 
Telex: 818841 TORCH G 
Fax: (+44) 223 840223 
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Software Protection KEYs By ProTech 

ProTech KEYs: 

□ 



are totally transparent to the 
end user 

□ allow unlimited back up copies 

□ free up disk drives 
[J do not interfere with 

peripheral operations 

□ are easy to install 

□ protect software 
developers' revenues 

□ assembler based routines 
(not drivers) 

□ encrypted routines 

□ physically unique hardware KEYs 

□ sophisticated software 
installation advice 

□ provide the highest level of 
protection available 

THE KEY 

The KEY provides effective software 
protection while insuring customer 
satisfaction. The KEY is a random 
response device which is designed 
for identically reproduced software 
packages. 



THE MEMORY KEY 

The MEMORY KEY is a programmable 
software protection device. Each 
byte of memory can be addressed 
in groups or individually. Possible 
applications for the MEMORY KEY 
include: 

□ modular package control 

□ serialization 

□ customization 

□ access control to PCs 

□ demo control 

□ software leasing 

□ updating modules in the field 
U any "counter" operation 

For a demonstration package or 
additional information, please write 

°^ ca " 1-800-843-0413 

M^tf === 1 fe'CH MARKETING. INC. 

4905 Pine Cone Drive • Building 10 
Durham. North Carolina 27707 
(919) 490-4970 FAX (919) 490-4974 
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Create or enhance 
dBASE applications under 

Windows! 

Then port to MAC and back! 



$249 

Suggested Retail Price 
Introductory Price 

$199 



dBFast/ 
Windows 



dBFast/Windows is an interactive editor/compiler and runtime 
system which allows a fast, efficient implementation of dBASE 
III Plus under Microsoft Windows. You easily design mul- 
tiple, moveable windows, menus, buttons, and other graphic 
features. Create, compile and edit in a single screen! No need 
to buy dBASE III Plus! Port data and program files between 
IBM and MAC without modification! Save time and money by 
sharing your applications across platforms! 

Bumblebee Software, Inc. 

1715 11 4th Ave. SE - Woodridge Bldg. #120 

Bellevue, WA 98004 USA 

(206) 462-0130 FAX: (206) 454-3577 




sticks to "advanced" C topics, 
such as type declarations, data 
abstraction, exception han- 
dling, andthe C preprocessor. 

In addition to covering the 
fundamental areas, like con- 
trol-flow statements and oper- 
ators and expressions, Gehani 
concentrates on advanced in- 
formation, and he manages to 
be very readable and easy to 
follow, as well. For example, 
the chapter on functions ex- 
plains how to declare and call 
functions, the basics, but it 
then goes on to discuss func- 
tions with a variablenumber of 
parameters and the control of 
function visibility. 

Gehani devotes an entire 
chapter to independent compi- 
lation and data abstraction. 
This chapter provides a good 
discussion of breaking pro- 
grams up into modules so that 
you can protect data structures 
by making them local to a 
given module using the static 
storage class. 

This book contains a lot of 
code. While most of the list- 
ings are short, they illustrate C 
concepts meaningfully; many 
of the fragments come from 
larger, working programs. 

The book provides appen- 
dixes for both C + + and Con- 
current C that provide an over- 
view of these C supersets. 
While you cannot learn C + + 
or Concurrent C from these 
pages, you can get an idea 
about whether o r not you could 
benefit from a more detailed 
explanation in another source. 

I can recommend this book 
to programmers who think 
they know C well and to pro- 
grammers who write a lot of 
code in other languages and 
wantto learn C. Both will find 
many useful nuggets of infor- 
mation from a true program- 
ming wizard. 

—G. Michael Vose 

Supercharging OS/2: Batch 
Files and Utilities by David 
D. Busch, Addison- Wesley 
Publishing Company, Read- 
ing, MA: 1988, 276 pages, 
$22. 95. At first glance, the 
title of this book grabs your 
eye and makes you take notice. 
The promise of making OS/2 



even more powerful makes 
you want to know more. But 
then you begin to wonder if 
batch-file utilities are really 
going to improve OS/2. The 
answer is, probably not for 
most users. 

Not that some of the 48 util- 
ities offered aren't useful- 
many of them are, like the 
STAMPER.CMD utility that 
marks files with the current 
date, or ARCHIVE.CMD, 
which copies files not already 
backed up to an archive disk. 
In addition to some useful util- 
ities, this book nicely explains 
how each of these batch files 
works so that you can learn 
how to be a batch-file pro- 
gramming expert. 

But there's a fundamental 
problem here. OS/2 hasn't 
caught on up until now mostly 
because the world was await- 
ing the Presentation Manager, 
OS/2's graphical user inter- 
face. With PM, you won't be 
using batch files because you 
won't be talking to OS/2 from 
the command line. You won't 
have to worry about path 
names and subdirectories, be- 
cause the OS/2 world will ap- 
pear in pictures you move with 
a mouse, not as filenames you 
copy and delete. 

Supercharging OS/2 seems 
to be caught in the OS/2 vapor- 
ware time warp, appealing to 
the people who used OS/2 like 
an advanced version of MS- 
DOS in the days before the ar- 
rival of the PM. It has intro- 
ductory chapters on OS/2 that 
rehash why this operating sys- 
tem will be important to per- 
sonal computing's future; 
there's nothing new here. It 
briefly explains OS/2 con- 
cepts like multitasking and 
time-slicing and concisely, al- 
beit simplistically, summa- 
rizes what's different between 
OS/2 and MS-DOS. 

Reading this book was hard 
for me. I know a fair amount 
about OS/2, and I didn't like 
its condescending tone. 

I can't recommend this 
book as a way to supercharge 
OS/2. As a tutorial on using 
batch files, however, it is use- 
ful though not unique; most of 
continued 
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The more invaluable your data is to you, the more you'll 
value Verbatim.® Because when it comes to high 
performance and data protection, Verbatim has the winning 
combination no other floppies can copy. 

Consider this: Verbatim DataLife® 
floppies are engineered to perform an 
average of 50 million revolutions. That's 15 
times the industry standard. 

Then consider that Verbatim 
DataLifePlus™ and DataLife HD 5J4" 
disks were the first floppies to be factory formatted. 

Verbatim also gives you plenty to consider when it comes to 
data protection. After all, nearly 50% of all computer users have 
lost time and money due to accidental data loss. That's why 
\ferbatim offers advantages like DataHold™ and DataHold II 




anti-static liners. So static charges are dispersed before they 
ever have a chance to build up. 

For the world's ultimate data protection, DataLifePlus floppies 
hare an exclusive DuPont Teflon® coating. So fingerprints and 
spills can be easily wiped from the 
recording surface. 

And of course, all Verbatim floppy disks 
are tested to be 100% error free and are 
backed by a lifetime warranty. 
Verbatim data cassettes and cartridges, 
8," 5W and ZW diskettes. For people who put a premium on 
performance and protection. 

For more information on the full line of high-quality 
Verbatim products call 1-800-538-8589. 



® Teflon is a DuPont registered trademark. 



M \ferbatim 
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286/SS 



Complete 12MHz '286 
with 32MB Hard Drive! 

Only $1395.00 



Its #ze fastest '286-12 you can buy. Workhorse 
of the industry. Rugged from the ground up. 
This true Zero-Wait state system features a 
fast Seagate auto-park hard drive. Nothing 
can touch it! 

■ 80286-12 CPU, 6112MHz Dual Speed 
keyboard/hardware selectable. Reset and 
Turbo buttons right up front. 

■ Zero-Wait State DRAM, 512K expandable 
to 4MB on the motherboard (16MB System 
Total). EMS capability! 

■ Fast 32MB Seagate 138R Hard Drive with 
auto-park, 1.2MB Floppy Drive. 

■ Ultra high speed Hard/ Floppy controller. 
1:1 interleave, 800 KB/ sec transfer rate. 

■ High-Res Amber Display Tilt /Swivel Base. 

■ ZEOS Enhanced 101 Key Keyboard, with 
Pleasant Tactile/Click Feel. 

■ Serial and Parallel Printer Ports. 

■ Clock/Calendar with Battery Backup. 

■ 646 and 2-8 bit expansion slots. 

■ 80287 support, up to 12MHz. 

■ Heavy Duty Case complete with Security 
Lock and LED indicators. 

20MHz '286 HARD DRIVE SYSTEM 

286/20- At 20MHz, the fastest 286 
Complete with our 32MB, 33ms Hard Drive 
and 1MB RAM. This is what Dazzling 
Speed is all about. Only $2095.00 




Performance, 

K you're buying a new computer, ZEOS* is your best choice. Why? 
Because ZEOS custom builds the best computers money can buy and 
sells them factory directs you. PC Resource magazine 1 ^ it this w^ 
"ZEOS... provides quality comparable with the IBMor Compaq and does 
so for about 70% of the cost? 

And a recent review in PC Magazine said "comparing the ZEOS with a 
typical clone is a bit like comparing the Space Shuttle Booster rocket with 

a helicopter rotor. . . K you're looking for 
one of the fastest rides around at a 
down-to-earth price, don't pass up the 
ZEOS. Solid construction, flexible de- 
sign and escape-velocity performance 
make it a top flight choice'.' 

We couldn't have said it better 
ourselves. 

Thaf s why ZEOS is fast be- 
coming the preferred choice of cor- 
porate, government and institu- 
tional buyers around the world. 
Thaf s why if s the best choice 
for you. 

So pick out your dream 
machine and order it now with 
confidence. Dazzling performance and 
incredible prices await you. Guaranteed, Order now by 
calling 800-423-5891. 

Incredible 




Prices. 



Options Galore. As PC Magazine said, "more options than even the 
most configuration-hungry-hound could possibly need'.' Including 14" 
EGA, add $495. 14" VGA, add only $695. An incredible selection of hard 
drives and virtually any other add-on you could want. Call now Toll Free 
for details 800-423-5891. 

All prices and specifications are subject to change without notice. Please call for current pricing and warranty details. 

ZEOS is a publicly traded company; MPLS/St. Paul Local OTC. 01989 ZEOS International, Ltd., 530 5th Avenue. N.W, St. Haul. MN 55112 
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'386/ V 



The New ZEOS 386SX Hard 
Drive System. Below '286 Prices! 

Only $1895.00 

Thefiaureisnow! 



Complete ZEOS 20MHz 

'386 Desktop System. 65 MB Drive! 

Only $2995.00 

A 20 MHz Ibwerhouse 1 



Complete 25MHz '386 
Vertical System. 65MB Drive! 

Only $3995.00 

3 3 MHz systems also available! 



PC Magazine says "386SX-based machines 
are the right choice. . ." the riew ZEOS 386SX 
is why. The future is yours now with the new 
ZEOS '386SX. It's even priced below compar- 
able '286 systems! 

■ 80386SX16 CPU, 8116MHz Dual Speed 
Keyboard Selectable. Reset /Turbo buttons. 

■ Zero-Wait State DRAM, 512K expandable 
to 4MB on board (16 MB System Total). 

■ Shadow RAM and EMS capability. 

■ Fast 32MB Seagate 138 R Hard Drive, 
1.2MB FDD 

■ Ultra high speed Hard/Floppy controller. 
1:1 interleave, 800 KB/ second transfer rate. 

■ High-Res Amber Display, Tilt /Swivel Base, 
compatible graphics controller. 

■ ZEOS Enhanced Tactile /Click keyboard. 

■ High Speed Serial and Parallel ports. 

■ 6-16, 2-8 bit expansion slots. 80387 SX Math 
coprocessor support. 

■ ZEOS space saver case. Including Security 
Lock and LED indicators. 



The new 386 desktop standard. Featuring, 
our 64K CACHE (twtee that of most competi- 
tors) providing Zero-Wait -State performame 
vastly superior to page/interleave memory 
schemes. Ina'edible value. 

■ High speed Zero-Wait 64K SRAM CACHE. 

•Genuine 32-bit Intel 80386-20MHz CPU. 

•1MB o/Zero-Wait DRAM Expandable to 
16MB System Total 

■ Fast 65MB Seagate Hard Drive, 1.2MB 
Floppy Drive. 

■ Ultra high speed Hard/Floppy controller, 
1:1 interleave, 800 KB/ sec transfer rate. 

* High-Res Amber Display with Tilt/ 'Swivel 
Base, compatible graphics controller. 

■ 101 Key ZEOS Tactile/ Clkk keyboard. 

■ High speed Serial and Parallel Ports. 

■ 1-32, 5-16 and 2-8 bit slots. 

■ 80387 math coprocessor support. 

■ ZEOS 5-bay case. Including Security Lock 
and LED indicators. 



ZEOS 25MHz and 33MHz 80386 systems 
are the fastest, most advanced available 
anywhere. Review after review, these ZEOS 
systems are selected as the best price/ 
performance buys. A power-users dream. 

■ High Speed Zero-Wait 64K CACHE. 

■ Genuine 32-bit Intel 386-25 or33MHz CPU 

■ 1MB Zero-Wait 32-bit DRAM expandable 
to 8MB on board plus 16MB 32-bit 
expansion (24MB total). 

■ Fast 65MB Seagate Drive, 1.2MB FDD. 

■ Ultra high speed Hard/ Floppy controller, 
1:1 interleave, 800 KB/sec transfer rate. 

■ High-Res Amber Display, Tilt/ Swivel Base. 

■ 101 Key ZEOS Tactile/Click keyboard. 

■ High Speed Serial and Parallel Ports. 

■ 1-32, 6-16 and 1-8 bit sbts. 

■ 80387 and Weitek 3167 support. 

■ Heavy Duty 6-bay Verticle Case. 
Desktop configurations also available. 




Order Now Toll Free 

800-423-5891 



FAX Orders Dial: 612-633-2310 
In Minnesota Call: 612-633-4591 
MasterCard, VISA and COD 
Open days, evenings and weekends 
Se habla Espanol. 
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IF YOU DESIGN ADD-IN BOARDS FOR THE NEW 
IBM PS/2 SYSTEM YOU NEED OUR 

mm © 
■ omt§i^&©! ©m$> 

Just some of the Functions implemented: 
Program. Option Select * 32 Bit Data Bus Contr. 
Multi Device Arbitration * Channel Check Indicator 
Memory and I/O Transfer contr. * Wait State Log. 
16 Programmable Address Levels. 
It comes in a 68 pin PLCC and is fabricated in 1 .5u 
CMOS,only consumes 150mW. You can replace 10 
to 20 TTL devices, a board real estate saving of 
20 to 65 sqcm. A reduction of board developement 
time of some weeks is realistic. Only requires 2 
additional 74LS245 for 16 bit systems, or 4 for 
32 bit systems. The chip costs US$ 15,- in 
quantities of 5000 and is available now. 
EDC GmbH. Taunus$tr.51 
8 MUNICH 40 W. GERMANY 
Tel. (89)3507076 
Fax. (89)3596180 
Tx. 5212599 



Dealer inquiries invited 



IBM, PS/2 and Micro- 
channel are registered 
trademarks of IBM 



Introducing the 



Smallest 80386 based 

PC Compatible Single 

Board Computer 

Only 4" x 6" 




CEBIT 89 

HALL 006 
FLOOR E06 
STAND F15 



Quark/PC® II 

• VGA® VidedColor LCD Controller 
•SCSI Hard Disk Control 

• Up to 4 Mbytes Memory and more 

To order or enquire call us today. 

Megatel Computer Corporation 

(416) 745-7214 • FAX (416) 745-8792 

174 Turbine Drive, Weston, Ontario M9L 2S2 

Distributors 

Germany - (06074) 98031 FAX (06074) 90248 
rtaly&Southern Europe - NCSItalia (0331)256-524 FAX (0331)256-018 

U.K. - Densitron (0959) 76331 FAX (0959) 7107 

Australia - Asp Microcomputers (03) 500-0628 FAX (03) 500-9461 

Denmark - Ingeniorf irmaet (452) 440488 FAX (452) 440715 

Finland - Digipoint (3580) 757 1711 FAX (3580) 757 0844 

Norway - AD Elektronikk (09) 877110 FAX (09) 875990 

Sweden- 4640 78078 FAX 4640 139038 

Quark Is a registered US. trademark of F. & K, MFG. Co. Ltd. VGA Is a registered Irademarkof IBM Corp. 



megatel 



the techniques will apply to 
MS-DOS as well as to OS/2. 
To learn about OS/2 batch-file 
programming, you might 
want to read a magazine article 
or your OS/2 user's manual in- 
stead and save $22.95. 

—G. Michael Vose 

Advanced QuickC by Werner 
Fiebel, Osborne I McGraw- 
Hill Berkeley, CA: 1988, 711 
pages, $21.95. A few years 
ago, it was fashionable to 
claim that "Real program- 
mers eatmeat" as a parody on 
the consciousness-raised 
early-1980s male who was 
man enough to eat quiche. 
While that was a joke, pro- 
grammers do want "meat" in 
their programming texts. 
Werner Fiebel' s latest book 
satisfies such an appetite. 

Not really a book about 
QuickC as much as a book 
about C programming that 
happens to use QuickC, Ad- 
vanced QuickC features over 
600K bytes of source code. 
This code is not short snippets 
written just to explain a C con- 
cept; these fragments perform 
serious, useful tasks. The lists 
of routines in the book reads 
like a computer science cornu- 
copia: stacks, queues, linked 
lists, binary trees, parsers, 
data compressors, encryption 
routines, quadratic random- 
number generators, simula- 
tions, statistics models, and 
graphing routines. All this 
code is available o n a disk from 
the author for an additional 
charge. 

The text accompanying the 
code describes the algo- 
rithms, sometimes in great de- 
tail, and is easy to follow. 
Long programs are broken 
down with paragraphs that ex- 
plain what each function in the 
program does. These explana- 
tions explore problems with 
any given algorithm, like the 
discussion of Quicksort's poor 
performance on small data 
sets, and presents programs 
that don't work the way you ex- 
pect them to, followed by a 
corrected version of the code. 

The section on data encryp- 
tion offers some puzzles you 
can play with to exercise and 



better understand the encryp- 
tion algorithms. 

The appendixes in this book 
summarize the QuickC com- 
mands and probably offer 
enough information about 
QuickC to let an experienced 
Pascal programmer jump to 
QuickC with little difficulty. 
But since QuickC offers exten- 
sive on-line help and comes 
with a reference manual, the 
material here probably won't 
be of much use. But if you're 
like me, you'll use the vast se- 
lection of routines that make 
up the rest of the book over and 
over.— G. Michael Vose 

Advanced Turbo C, A Pro- 
grammer's Guide by Donna 
Mosich, Namir Shammas, and 
Bryan Flamig, John Wiley & 
Sons, New York: 1988, 339 
pages, $21.95. All too often, 
programming books, even ad- 
vanced ones, end up being no 
more than expanded reference 
manuals. Advanced Turbo C, 
however, covers material that 
is absent from the Turbo C 
manuals (including version 
2.0) but also provides genuine 
insight into the unique and 
often complex nature of C pro- 
gramming. 

The book begins w ith a con- 
cise C summary but quickly 
moves into deeper waters, de- 
veloping in the next few chap- 
ters a mouse-based text win- 
dow system. The authors 
should be complimented on 
the handiness of their pro- 
grams. The code is clear, well 
commented, and good for 
learning. It is also efficient 
and useful (conveniently di- 
vided into header files and 
program files). Some readers 
may want to include it in their 
own libraries. 

Advanced Turbo C goes on 
to cover standard Turbo C 
subjects, such as file I/O, 
memory allocation, and "ge- 
neric" programming. The 
window system from the ear- 
lier chapters, for example, is 
adapted for graphics. The 
book concludes with a final 
project of a mini hypertext sys- 
tem, a composite of tech- 
niques previously discussed. 

continued 
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We have over 20DQ configurations available, all priced incredibly low and 
all backed by our unsurpassed service. 

'We are very hapfififtat our System is at the 
top of the stack in both price and performance, 
but it is your courteous service that is uncon- 
tested by the competition/ 7 

- Pierce Hayiland - Kingston, NY 

ww*^ "Overall, I feel that yotir product Is out- 
ig and your service has been 




iren - Stonington, CT 



1 6 Mhz 286 EGA* 

|jjte#70NS Ra m 

eg 3.5" Drive 
S#Iard Drip06 MS) 

1 to 1 Interleave ™ 

EVEREX EGA Board 

14"EGAMonita^J 

1 Parallel / 2 Serial Pons 

101 Key Keyboard 

MS DOS w/GW Basic 

$23g§.or 

»«4?Mhz $2195.00 
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Mh^386 VGA 

1 Meg 60NS Ram 

Expandable to 8 M&gs on MB 

32 Bit Slot Open 

1 .2 Meg 5 1 /4" Drive 

1 44 Meg 3.5" Drive 

80 Meg Hard Drive (28 MS) 

1 to 1 Interleave 

16 Bit VGA Board 

NEC MULTI SYNCH II 

1 Parallel / 2 Serial Ports 

101 Key Keyboard 

MS DOS w/GW Basic 

80387 and Weitek Socket 

Vertical Style Case 

$3995.00 



* m. . 1 li . 






20 MHz 386 EGA 

1 Meg60NS Ram 
1.2 Meg 5 1 / 4 " Drive 
««•. 1.44 Meg 3.5" Drive 

80 Meg Hard Drive (28 MS) 

1 to 1 Interleave 

EVEREX EGA Board 

14" EGA Monitor 

1 Parallel / 2 Serial Ports 

101 Key Keyboard 

MS DOS w/GW Basic 

$299&Q0b jf * 
386SX $2695.00 

(Same configuration as above) 

Steve Apiki & Stanford Diehl 

I Oct. 1988, WIE *- 
Review of 20 386 

1 "Emerging as truly 
exceptional..."^ 

"The Gateway 
lelivers s^eet 

without sacrifi' 

matures." 

The system ran without 
a glitch.:' 

• "We were truly surprised to see a 
system of this caliber selling for 
Jess than $3000." 

' "When evaluating the whole package, 
^ATE\«AY386s 
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Gateway 2000 '• P.O. 






jL4*Xirtii RTiiiMsfcira! 



36x2000 ■> Sgt. B 






! KM Oil] 
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AH systems have a 30 day Money Back Guarantee and 1 Vear Warranty. 

Due to the Volatility in the* DRAI^ Ipbrk^ all prices subject to change.' 
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2400 BAUD MODEM 

30 DAY FREE TRIAL ! 



SUPERIOR PERFORMANCE is the reason to 
buy this modem, not its low cost I ! ! Most bw cost 2400 baud 
modems are error prone or have other faults. Not ours, they will 
outperform the most expensive modems costing several hundred 
dollars. DYNAMIC IMPEDANCE STABILIZATION, DIS, invented by 
CompuCom automatically compensates for real-world phone Tine im- 
pedance variations. It improves signal quality and reduces errors (due 
to noise and poor telephone circuits) up to 95%. This is not simply an 
error correction scheme nor is it marketing hype. Our modems are truly 
superior. We can prove it! The CCC 2400 is a $95 high performance 
Hayes- compatible IBM internal half card. It will outperform the alter- 
natives. In combination with DIS ($24 option) it will outperform the 
challengers, regardless of cost. Made in USA • five year warranty 
internal speaker • software included • dealers inquire... If you aren't 
totally satisfied, you may return it within 30 days for a full refund. 
1275 palamos a v call for details Sunnyvale ca 

( 8oo) 228-6648 CompuCom Corporation (408) 732-4500 



MR. BOOKS© 

asks: 

"Did your best friend run off with your 
* wife and your software manuals? And you 
%miss your manuals!'* Well, we can help, 
las we stock the industry's best computer 
[books, and at great discounts! 

SAVE UP TO 40% OFF! 




No. BOOK TITLE PUB. 

7266 Build Your Own 80286 IBM 

Compatible TAB 

6090 C Primer Plus. Revised Ed. SAM 

2519 Compl, HyperCard Hndbk 2nd edBAN 

5008 Customizing AutoCAD NRD 

5240 dBase III+ Handbook. 2nd Ed. QUE 

7903 Desktop Publish. w/PageMaker WLY 

5002 Inside AutoCAD NRD 

4300 Inside OS/2 MS 

7107 Lotus 1-2-3 Desktop CompanionSYB 

7112 Mastering AutoCAD. 2nd Ed. SYB 

7114 Mastering Crosstalk XVI SYB 

6601 Mastering First Choice SF 

7012 Mastering Ouattro SYB 

7023 Mastering Ventura SYB 

7007 Mastering WordPerfect 5.0 SYB 

7031 MS-DOS Power User's Gd 2nd EdSYB 

5255 Norton's Prgmr's Gd to PC&PS/2MS 

4249 Prgmr's Gd to PC&PS/2 video sysMS 

4230 Proficient C MS 

2306 Programming in Clipper. 2nd Ed. AW 

4279 Programming Windows MS 

4242 Running MS-DOS. 3rd Ed. MS 

7053 Understanding dBASE III Plus SYB 

5282 Using 1-2-3. Special Edition QUE 

5288 Using Enable. 2nd Ed. QUE 

5222 Using WordPerfect. 5.0 QUE 

5208 Using WordStar, ver 5.0 QUE 



W OF DISC 

PAGES QUALGRD. PRICE 



208 
576 
720 
560 
519 
289 
576 
685 
976 
739 
187 
301 
576 
547 
708 

511 
544 
512 
728 
852 
512 
425 
905 
750 
876 
535 



B/l 



l/A 

I 
I 

B 



15.93 

21.46 

25.76 

l/A 30.06 

I 17.16 

17.16 

I 30.06 

17.16 

19.74 

25.76 

14.58 

17.24 

19.32 

I 19.74 

18.88 

l/A 17.16 

I 19.74 

l/A 20.20 

l/A 20.20 

28.32 

A 21.46 

I 18.59 

I 17.78 

I 20.21 

19.74 

B/l 18.88 

I 16.30 



GOOD 

VERY GOOD 
> EXCELLENT 



B BEGINNER 

I INTERMEDIATE 

A ADVANCED 



SHIPPING & HANDLING 

Sl.60-1 BOOK 

SI. 00 EACH ADD'L BOOK 



Call for our 'Catalog on a Disk' of approximately 2,000 of the best 
computer books, by the best authors in the industry. With mini- 
reviews of selected titles S2.50 for shipping & handling. 

ORDERS ONLY: 1-800-274-1460: ORDERS ONLY 
Questions/Title Searches/Inquiries Call 303-984-2315 
MR. BOOKS, INC., 400 N. 7th, New Castle, CO 81647 



What sets Advanced Turbo 
C above other programming 
guides is that the examples it 
uses are both educational sam- 
ples and useful routines. 

—David A. Mindell 

The Book of Fax by Daniel 
Fishman and Elliot King, Ven- 
tana Press, Chapel Hill, NC: 
1988, 134 pages, $12.95. The 
Book of Fax is a simply written 
feature- and benefit-oriented 
overview of fax machines 
aimed at businesspeople and 
other would-be fax purchasers 
who have a minimal interest in 
the technology. Even at 134 
pages, including the index, the 
book contains considerable 
padding, but when the authors 
get down to their subject, they 
cover the basics well. 

In this case, the basics are 
such things as features and 
benefits, price ranges and 
what you can expect to get for 
your money, channels for buy- 
ing a fax machine, and the ad- 
vantages and disadvantages of 
each. Some attention is paid to 
computer fax boards, as well. 
Throughout, the emphasis is 
on using fax. 

The authors discuss the 
technical aspects of fax only 
insofar as they affect the user. 
They only touch on differ- 
ences between group 1 , 2, 3 , 
and 4 coding, for example, 
and there is no discussion of 
coding methods or transmis- 
sion characteristics. If you 
want to understand how the 
technology works, look else- 
where. 

Because The Book of Fax is 
so determinedly nontechnical 
in its orientation, it doesn't at- 
tempt to discuss installation 
and troubleshooting. It gives 
you tips on where to buy a fax 
machine and what to look for, 
but it won't help you connect 
up your purchase or deal with 
the common problems with 
fax. 

The weakest parts of the 
book arethe authors' attempts 
to discuss the strategic and 
business applications of fax 
machines. The strongest parts 
are the wealth of practical tips 
for using fax machines. Fish- 
man and King alert the reader 



to the problem of fax junk 
mail , for instance, and they of- 
fer suggestions on how to deal 
with it. 

The Book of Fax is best used 
as an orientation tool. It will 
give a nontechnical person in- 
terested in fax an overview of 
the field. It provides a starting 
point for a would-be fax pur- 
chaser, but it is far from a com- 
plete guide.— Rick Cook 

Defense Applications of Ar- 
tificial Intelligence: Prog- 
ress and Prospects edited by 
Stephen J. Andriole and Ger- 
ald W. Hopple, Lexington 
Books, Lexington, MA: 1988, 
385 pages, $65. This is a col- 
lection of 20 essays about the 
"marriage of artificial intelli- 
gence technology and a host of 
Department of Defense prob- 
lems. " The essays are grouped 
into four categories: the na- 
tional defense agenda, appli- 
cations exploring the Al-na- 
tional defense interface, case 
studies, and prospects and 
prognosis. The contributors 
offer up a good deal of new in- 
formation and food for 
thought. Naturally, most of 
the articles are strictly mili- 
tary in scope, but a few have 
wider application. 

What does it all boil down 
to? Hopple, using a somewhat 
strained metaphor, concludes 
that "the marriage between 
defense and AI has become a 
mature and fertile union— past 
the hype of the honeymoon but 
reassuringly distant from the 
divorce court as well. " De- 
fense Applications of Artificial 
Intelligence definitely offers 
most AI readers an unusual 
perspective ontheir field of in- 
terest.— JackD. Kirwan ■ 

CONTRIBUTORS 

David A. Mindell is a techni- 
cal writer and consultant in 
Aspen, Colorado. G. Michael 
Vose is editor of the OS/2 Re- 
port. He lives in Peterborough, 
New Hampshire. Rick Cook is 
a journalist living in Phoenix, 
Arizona. Jack D. Kirwan is 
an assistant editor of The 
Energy Journal at the Univer- 
sity of Arizona in Tucson. 
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Our (HSI) Color" Frame Grabber letsyou change 
your image as fast as you change your mind. 



Welcome to the real-time world of color image processing. 

If you work in a high speed environment with an IBM PC AT 
or compatible, you already know how complex and time-consuming 
RGB color processing is. In contrast, HSI processing letsyou manip- 
ulate hue, saturation, and intensity independently and in real-time. 
Add that to your power and memory! 

Our DT2871 (HSI) Color™ Frame Grabber with its Aurora™ 
software simply facilitates and accelerates conventional color image 
processing. Take a quick look at the "split personality" above and 
see why. 

The image on the upper left shows Data Translation President, 
Fred Molinari's true colors in a frame captured directly from a 
video camera. Then, to illustrate the broad range of colors available 
to you, we changed the background hue value in the upper right 
image. Next we increased the saturation on Fred's shirt and tie, and 
adjusted both the RGB and HSI values on his snappy jacket. And 



finally, we dropped out the color to show the intensity values-all 
in real-time. 

So, whether your application involves animation, cosmetic 
analysis, robotic vision or quality assurance on fruits and vegetables, 
our DT2871 is the real-time solution for color image processing 
you've been looking for. 

Call (508) 481-3700 

In Canada, call 1-800-268-0427. 



Business, Graphic Arts, 
and Entertainment 


Scientific 


Industrial 


Animation 


Astronomy 


Machine guidance 


Electronic prepress 


Medical diagnostic 


Machine vision inspection 


Electronic publishing, 


imaging 


-Agriculture (fruits and 


either true color 


Microscopy 


vegetables) 


or gray scale 


Modeling 


-Cosmetics 


Film colorization 


Motion analysis 


-Electronic components 


Picture databases 


Remote sensing 


-Food 


Slidemaking 


Surveillance 


-Textiles 


Training 




Robot guidance 



DATA TRANSLATION 



® 



World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481-3700 Tlx 951646 

United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U.K. (0734) 793838 Tlx 94011914 

West Germany Headquarters: Data Translation GmbH, StuttgarterStrasse 66, 7120 BietigheinvBissingen, West Germany07142-54025 

International SalesOff ices:Australia (2) 662-4255; Belgium (2) 735-2135; Canada (800) 2680427; Chile (2) 25-3689; China (408) 727-8222, (1) 868-721; Denmark (2) 274511; Finland (90) 372144; France (1) 

69077802; Greece (I) 951-4944, (31) 527.039, (1) 361-4300; Hong Kong (5) 448963; India (22) 23-1040; Israel (3) 5401524; Italy (2) 82470.1; Japan (3) 348-8301, (3) 502-5550, (3) 355-1111; Korea (82) 756-9954; 

Morocco (9) 30-4181; Netherlands (70) 99-6360; NewZealand (9) 504759; Norway (2) 53 12 50; Peru (14) 31-8060; Philippines 818-0103; Portugal 545313; Singapore 7797621;South Africa (12) 8037680/93; Spain (1) 

455-8112; Sweden (8) 761-7820;Switzerland (1) 723-1410; Taiwan (2) 918-4740; United Kingdom (0734) 793838; West Germany 07142-54025. 

(HSI) Color FrameGrabber is a trademark and Data Translation is a registered trademark of DataTranslation, Inc. All othertrademarksand registered trademarks are the property of their respective holders. 
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Programmer's Paradise Stocks «f 




WE11 MATCH NATIONALLY ADVERTISED PRICES. 



ASSEMBLY LANGUAGE 

Advantage Disassembler 

ASMFLOW 

Incra 

MS Macro Assembler 

OPTASM 

SOURCER 

w/BIOS SOURCE 
TurboAssernbler/Debugger 
Visible Computer: 80286 

BASIC 

db/LIB 

Face It 

GraphPak Professional 

MS BASIC/6.0 

MS QuickBASICs 

QuickPak Professional 

QuickWindows 

w/Source 
Quick Windows Advanced 
SoftCode 
True BASIC 
Turbo Basic 

C LANGUAGE 

C-terp 
Lattice C 
Microsoft C 
QuickC 

w/ serial mouse 
Turbo C v. 2.0 
Turbo C v. 2.0 Professional 
Watcom C 
ZortechC+ + 

w/source 

C LIBRARIES/UTILITIES 

CASYNCH MANAGER 
C TOOLS PLUS/5.0 
C Utility Library 
DESQview API C Library 
Essential Communications 
Greenleaf Comm Library 
Greenleaf Functions 
Greenleaf Super Functions 
Greenleaf TurboFu net ions 
PC-lint 
PCYACC 
TimeSlicer 

w/source 
Turbo C TOOLS 
vLIB 

w/source 

C GRAPHICS 

EssentialGraphics 

w/source 
Graphic 

GSS Graphic Dev. Toolkit 
HALO '88 

HALO '88 for MS Devel. 
MetaWINDOW 
MetaWINDOW/PLUS 
TurboHALO 



295 


279 


100 


90 


180 


CALM 


150 


99 


125 


105 


100 


89 


140 


125 


150 


105 


100 


89 


139 


121 


99 


90 


149 


127 


295 


199 


99 


69 


149 


129 


79 


70 


99 


90 


139 


125 


79 


69 


100 


80 


100 


69 


298 


232 


450 


289 


450 


299 


99 


69 


249 


149 


150 


105 


250 


175 


295 


2.69 


100 


90 


150 


135 


175 


137 


129 


99 


199 


139 


200 


165 


185 


125 


229 


169 


209 


155 


265 


189 


109 


79 


139 


101 


395 


359 


295 


279 


1000 


899 


129 


99 


99 


89 


149 


129 


299 


229 


595 


509 


395 


322 


595 


489 


325 


229 


595 


399 


195 


162 


275 


232 


100 


80 



C SCREENS/WINDOWS 

Curses (Aspen) 

w/source 
C-Scape 

C Windows Toolkit 
Greenleaf DataWindows 
Greenleaf Makeform 
HI-SCREEN XL 
JAM 

JYACCFORMAKER 
PANEL Plus 
PANEL/QCor/TC 
Vitamin C 

VCScreen 
Vermont Views 

w/ Source Code 

COBOL LANGUAGE 

Micro Focus COBOL/2 Toolset 

PC-CICS 

Personal COBOL 
Micro Focus 

COBOLWorkbench 
Microsoft COBOL 3.0 
RealiaCOBOL 

w/RealMENU 
RM/COBOL 

COMMUNICATIONS 

Carbon Copy Plus 
Close-Up(Support) 
C lose-Up (Customer) 
Co/Session (2 user license) 

Support 

Application 
MIRRORIII 
RELAY Gold 
RELAY Silver 

dBASE LANGUAGE 

CLARION 

Clear + 

Clipper 

dBASE III Plus 

dBASE IV 

dBASE Graphics for C 

dBASE ON LINE 

dBASE Programmers Utilities 

dBASE Tools for C 

dBASE Tools for Pascal 

dBFast 

dBUG 

dQUERY 

Flipper 

FoxBASE + 

Genifer 

Integrated Dev. Library 

Quicksilver 

R: Base for DOS 

R& R 

w/Clipper/FoxBASE module 
Say What! 
Scrimage 

SilverComm Library 
The Documentor 



119 


105 


289 


249 


299 


282 


100 


90 


295 


209 


125 


90 


149 


129 


750 


684 


495 


453 


495 


395 


129 


99 


225 


162 


149 


109 


395 


CALL 


790 


CALL 


900 


733 


1495 


CALL 


149 


121 


1800 


1465 


900 


599 


995 


799 


1145 


929 


950 


763 


195 


135 


245 


222 


195 


116 


249 


227 


175 


157 


125 


116 


100 


90 


250 


229 


150 


139 


695 


599 


200 


165 


695 


439 


695 


399 


795 


485 


90 


69 


69 


60 


90 


79 


90 


69 


90 


69 


100 


75 


195 


179 


150 


129 


195 


182 


395 


249 


395 


259 


149 


135 


599 


369 


725 


529 


150 


129 


199 


179 


50 


45 


CALL 


CALL 


150 


139 


295 


229 



Tom Rettig's HELP 
Tom Rettig's Library 
Ul Programmer 
XDB-SQL 

DEBUGGERS 

386DEBUG 
Periscope 1/512 K 
Periscope II 
Periscope 1 1 x 
Periscope 111 10 MHz 
Quaid Analyzer 
Sherlock 
Trapper 

DESKTOP PUBLISHING 

HALO DPE 
MKSSQPS 
Pagemaker 
Ventura Publisher 

DISK/DOS UTILITIES 

Command Plus 

Command Tips 

Disk Optimizer 

FANSI CONSOLE 

FASTBACKPIus 

hTest hFormat 

MACE Utilities 

MKS Toolkit 

Norton Commander 

Norton Utilities 

Norton Utilities, Adv. Ver. 

PC/Tools Deluxe 

Vcache 

Vfeature 

Vfeature Deluxe 

Vopt 

Xtree 

Xtree Pro 

ZYINDEX3.0 

ZYINDEX PROFESSIONAL 

EDITORS 

BRIEF 
Epsilon 
KEDIT 
ME 

w/source 
MKS VI 
Multi-Edit 
Norton Editor 
PC/EDT+ 
Pi Editor 
Slick Editor 
SPF/PC 
VEDITPLUS 
Vq 

FILE MANAGEMENT 

Btrieve 

Xtrieve 

ReportOption 
Btrieve/N 

Xtrieve/N 

Report Option/N 
CBTREE 

C-lndexforMSC 
C-lndexforTurbo C 
C-lndex Plus 
c-tree 

d-tree 

r-tree 

c-tree/r-tree bundle 
CQL Query System 
dBCIII 
dBC III PLUS 
db_FILE 
db.RETRIEVE 
Essential B-Tree 

w/source 
XQL 

FORTRAN COMPILERS 

F77L 

Lahey Personal FORTRAN 77 

MS FORTRAN 

RM/FORTRAN 

FORTRAN LIB./UTILITIES 

FITLIB 

FFTLIB 

Grafmatic 

MINIPACK1-LIB 

Plotmatic 

SPARSGEM 

Spindrift Library 

TekmarGraphics Library 

LINKERS/LIBRARIANS 

OPTLIB 
OPTLNK 
Plink86plus 
Plib 

PolyLibrarian I 
PolyLibrarian II 
RTLink 

MODULA-2 

JPITop Speed Modula-2 
LOGITECH Modula-2 
Development System 



120 


CALL 


100 


80 


295 


229 


495 


419 


195 


145 


795 


636 


175 


141 


145 


106 


1395 


1195 


200 


179 


195 


179 


150 


CALL 


195 


162 


495 


CALL 


695 


532 


895 


554 


90 


70 


90 


80 


60 


55 


75 


66 


189 


142 


90 


80 


99 


90 


199 


169 


89 


56 


100 


61 


150 


101 


80 


70 


50 


47 


80 


75 


120 


111 


50 


47 


70 


60 


129 


111 


95 


85 


295 


265 


195 


CALL 


195 


151 


150 


120 


89 


79 


189 


169 


149 


127 


99 


90 


75 


70 


295 


269 


149 


129 


195 


155 


245 


185 


185 


115 


270 


CALL 


245 


185 


245 


189 


145 


109 


595 


455 


595 


459 


345 


279 


159 


141 


195 


175 


100 


90 


395 


349 


395 


318 


495 


395 


295 


241 


650 


523 


395 


332 


250 


CALL 


750 


CALL 


395 


309 


395 


309 


99 


89 


198 


179 


795 


599 


477 


429 


95 


89 


450 


299 


595 


479 


> 
350 


305 


350 


305 


135 


119 


350 


305 


135 


119 


350 


305 


149 


135 


195 


169 


49 


45 


125 


109 


495 


279 


195 


149 


99 


90 


149 


131 


195 


185 


100 


90 


249 


199 



Solid B + Toolbox 
Stony Brook Modula-2 
Development Package 

OBJECT-ORIENTED 
PROGRAMMING 

ACTOR 

Ctalk 

Smalltalk/V 

Communications 

EGA/VGA Color Ext. 

Goodies #1, #2 or #3 
Smalltalk/V286 
Smalltalk/VMAC 

OPERATING SYSTEMS 

Microport: 

System V/AT (complete) 

AT Runtime System 

286 DOS Merge 
SCO: 

XENIXSysV(comp.) 

OperatingSystem 
WENDIN: 

Operating System Toolbox 

PCNX 

PCVMS 

Wendin-DOS 

OS/2 DEVELOPMENT TOOLS 

Btrieve for OS/2 
Epsilon for OS/2 
Greenleaf DataWindows 
GSS Dev. Toolkit for OS/2 
LOGITECH Modula-2 
MS Languages 
NeWS/2 

Panel Plus for OS/2 
PolyAWK for OS/2 
Vitamin C (OS/2) 
Windows for Data (OS/2) 

PROTOTYPING 

C-Scape 

Dan Bricklin's Demo Program \\ 195 
Instant Replay 
Proteus 

Screen Machine 
Screen Star 
w/ source code 

REFERENCE GUIDES 

Command Tips 

Norton On-Line Prog. Guide 

Tom Rettig's HELP 

PASCAL COMPILERS 

Microsoft Pascal 

Turbo Pascal 

Turbo Pascal 5.0 Professional 

TURBO PASCAL LIBRARIES/ 
UTILITIES 

DATABOSS 

Overlay Manager 

Pascal ASYNCH MANAGER 

PCX Toolkit 

POWER SCREEN 

Turbo Analyst 

Turbo ASYNCH PLUS 

Turbo Geometry Library 

Turbo MAGIC 

Turbo Plus v. 5.0 



100 


90 


345 


309 


495 


423 


150 


129 


100 


85 


50 


45 


50 


45 


50 


45 


200 


169 


200 


179 


649 


549 


249 


209 


249 


209 


1295 


999 


595 


479 


99 


80 


99 


80 


99 


80 


139 


109 


DOLS 

595 


455 


195 


151 


395 


CALL 


CALL 


CALL 


349 


279 


CALL 


CALL 


495 


CALL 


495 


395 


199 


179 


345 


279 


395 


349 


299 


282 


ll 195 


179 


150 


131 


149 


129 


79 


60 


99 


85 


198 


169 


90 


80 


100 


75 


120 


105 


300 


189 


150 


105 


250 

JES/ 


175 


399 


359 


45 


39 


175 


137 


90 


80 


129 


99 


99 


79 


129 


99 


150 


135 


199 


179 


100 


80 



NEW RELEASES 

PC- lint 3.0 

More C error checking than ever, 
50 new error messages, better 
messageconfrol, supports larger 
programs, wild card support, 
automatic generation of declara- 
tions, faster standard library, 
autohelp, four new flags, support 
for ANSI C. Supports MS 5.1, 
Watcom and Turbo 2.0. 
List: $129 Ours: $101 

PCVMS V. 2.5 

The newest version of WENDIN'S 
VAX/VMS look-alike operating 
system is self-bootable, and will 
run mostDOS software while of- 
fering multiuser and multitasking 
capabilities. 
List: $99 Ours: $80 

Greenleaf ViewComm 

Turn your PC into a serial data 
analyzer. This combination of 
hardware and software lets you 
watch live RS 232 communica- 
tions. Send data from file or 
keyboard, set "triggers" to con- 
trol monitoring andcapturing of 
data. A must for debugging com- 
munication applications. 
List: $495 Ours: CALL 



1,000 Brand Names 1-800-445-7899 



This Month's Specials 
from Raima Corp. 



db.FILE 395 309 

Single user w/source code 890 699 

Mufti-user 595 469 

Multi-user w/source code 1390 1099 

db.RETRlEVE 395 309 

Single user w/source code 890 699 

Multi-user 595 469 

Multi-user w/source code 1390 1099 

WKS Library 195 169 



LIST OURS 



Turbo POWER TOOLS PLUS 
Turbo Professional 5.0 
Universal Graphics Library 

SCIENCE/ENGINEERING 
SOFTWARE 

CSS 

Derive 

DesignCAD3-D 

EXP 

HiWIRE-Plus 

MathCAD 

MICRO-CAP III 

Microstat-H 

Systat 

TangoPCB 

TECH*CRAPH*PAD 

TRANSLATORS 

Bas.C (Commercial) 
Bas.Pas (Commercial) 
BASTOC 
Brooklyn Bridge 
dB2C 

dBx TRANSLATOR 
PROMULA. FORTRAN 
w/ Library Source 

386 SOFTWARE 

386ASM/LINK 

386MAX 

386MAXPROFESSIONAL 

Concurrent DOS386 (3 User) 

DESQview/386 

F77L-EM/32 

High C 386 

Microport 
System V/386 (complete) 
Runtime System 

MS Windows/386 

NDP C 386 

NDP FORTRAN-386 

SCO XENIX 
Operating System 
Sys. V 386 (complete) 
VP/IX(2-USERS) 
VP/IX (unlimited users) 

VM/386 

VM/386 Multiuser (unlim.) 

OTHER PRODUCTS 

FLOWCHARTING II 

MuLisp-87 

MuLisp-87lnterp /Compiler 

PC Scheme 

Pfinish 

PolyDoc 

Source Print 

TreeDiagrammer 

BLAISE COMPUTING 

ASYNCHMANAGER 

C TOOLS PLUS/5.0 

EXEC 

Key Pilot 

PASCALTOOLS/TOOLS2 

POWER SCREEN 

RUNOFF 

Turbo ASYNCH PLUS 

Turbo C TOOLS 

Turbo POWER TOOLS PLUS 

BORLAND 

Eureka: TheSolver 

Paradox 2.0 

Paradox 386 

Paradox Network Pack 

SideKick 

SideKickPlus 

Turbo Assembler/Debugger 

TurboBasic 

Database Toolbox 

EditorToolbox 
Turbo C 2.0 

Turbo C 2.0 Professional 
Turbo Pascal 5.0 
Turbo Pascal 5.0 Professional 

Database Toolbox 

EditorToolbox 

Gameworks Toolbox 

GraphixToolbox 



129 


99 


125 


99 


150 


121 


495 


459 


200 


179 


299 


219 


150 


129 


895 


805 


349 


279 


895 


759 


395 


349 


595 


549 


495 


469 


395 


359 


375 


323 


280 


242 


495 


399 


130 


CALL 


299 


272 


550 


469 


450 


409 


745 


669 


495 


389 


75 


66 


129 


115 


395 


349 


190 


165 


895 


805 


895 


799 


899 


799 


299 


269 


195 


130 


595 


529 


595 


529 


695 


589 


495 


1195 


495 


399 


995 


799 


245 


199 


895 


CALL 


229 


207 


300 


219 


400 


299 


95 


79 


395 


215 


199 


179 


97 


80 


77 


70 


175 


137 


129 


99 


95 


76 


50 


45 


175 


137 


129 


99 


50 


45 


129 


99 


129 


99 


129 


99 


167 


119 


725 


529 


895 


625 


995 


729 


85 


59 


200 


139 


150 


105 


100 


69 


100 


69 


100 


69 


150 


105 


250 


175 


150 


105 


250 


175 


100 


69 


100 


69 


100 


69 


100 


69 



LIST OURS 

Numerical Methods Toolbox 
Tutor 
TurboProlog 

GREENLEAF SOFTWARE INC. 

Greenleaf Bus. MathLib 
Greenleaf Comm Library 
Greenleaf DataMath Interface 
Greenleaf DataWindows, DOS 

OS/2 Version 
Greenleaf Functions 
Greenleaf MakeForm 

OS/2 Version 
GreenleafSuperF unctions 
Greenleaf TurboF unctions 
Greenleaf Vie wComm 

LAHEY 

F77L 

F77L-EM/16 
F77L-EM/32 

A.I. DEVELOPER'S KIT 
OPERATING SYSTEM 
PERSONAL FORTRAN 77 

MEDIA CYBERNETICS 

Dr. HALO III 

HALODPE 

HALO '88 

HALO '88 -MS Developers 

TurboHALO for C 

MICROSOFT 

MS BASIC/6.0 

MSC 

MS COBOL V. 3.0 

MS Excel 

MS FORTRAN 

MS Mach20 

MS Macro Assembler 

MS Mouse Serial or Bus 

w/Paintbrush 
& Mouse Menus 

w/EasyCAD 

w/Paintbrush & Windows 
MS OS/2 Prog. Toolkit 
MS Pascal 
MS QuickBASIC 
MS QuickC 
MS Windows/286 
MS Windows/386 
MS Windows Dev. Kit 
MS Word 

MORTICE KERN SYSTEMS 

MKS Awk 
MKS Lex:Yacc 
MKS Make 
MKSRCS 
MKSSQPS 
MKSToolkit 
MKSTrilogy 
MKSVi 

NOVELL 

Btrieve 

Xtrieve 

Report Option 
Btrieve/N 

Xtrieve/N 

Report Option/N 
Netware C Interface for DOS 
Netware RPC 
Netware SQL 

Netware System Calls for DOS 195 
XQL 



PROGRAMMER'S POLICIES 

Phone Orders 

Hours 9 AM-7 PM EST. We accept 
MasterCard, Visa, American Express. 
Include $3.95 per item for shipping 
and handling. All shipments by UPS 
ground. Rusn service available. 

Mail Orders 

POs by mail or fax are welcome. 
Please include phone number. 

International Service 

Phone number required with order. 
Call or fax for additional 
information. 

Dealers and Corporate Accounts 

Call for information. 

Unbeatable Prices 

We'll match nationally advertised 
prices. 

Return Policy 

30-day no-hassle return policy. Some 
manufacturer's products cannot be 
returned once disk seals are broken. 



100 


69 


70 


45 


150 


105 


NC. 

325 


229 


229 


169 


75 


69 


295 


209 


395 


299 


209 


149 


125 


99 


170 


135 


265 


189 


109 


79 


495 


CALL 


477 


429 


695 


639 


895 


805 


495 


459 


95 


89 


140 


101 


195 


162 


325 


229 


595 


399 


100 


80 


295 


199 


450 


299 


900 


599 


495 


329 


450 


299 


495 


329 


150 


99 


150 


99 


175 


119 


200 


139 


350 


229 


300 


199 


99 


69 


99 


69 


99 


69 


195 


130 


500 


319 


450 


285 


99 


85 


249 


212 


149 


127 


189 


161 


495 


CALL 


199 


169 


119 


101 


149 


129 


245 


185 


245 


189 


145 


109 


595 


455 


595 


459 


345 


279 


295 


239 


950 


779 


595 


489 


195 


159 


795 


599 




VM/386 

" VM/386 should be considered mandatory software as important as 

MS-DOS." . . . Computer Language 10/88 

VM/386, PC Magazine Technical Excellence Award Winner, lets you 
create "virtual machines," each running its own 
MS-DOS application so you save valuable time while 
maximizing the performance of your 386 PC. Time 
consuming tasks like compiling code and run- 
ning bulletin boards no longer tie 
up your PC, because they run si- 
multaneously. VM/386 offers the 
highest level of data integrity and 
software compatibility available in 
a multitasking operating environ- 
ment. Order your copy today! 
List: $245 Ours: $199 

ESSENTIAL GRAPHICS 30 

Power Graphics for C. 

It's easy to add sophisticated graphics to any application with this 
seasoned library. It provides fast, reliable functions that support 99% 
of the graphics adapters in use. Essential 
Graphics' advanced capabilities include 3D 
I graphics, stacked bar and pie charts, PCX 
I ! ! files, world coordinates, viewports, rubber- 

banding and more. Input from mice, digi- 
tizers and light pens. Output to printers, 

lasers and plotters. And, unlike 

25^^* the competition, source is avail- 
■■Vi^S arj le and there are no royalties. 
■^^^^ 30-day money back guarantee. 
^^' List: $299 Ours: $229 

PANEL PLUS II 

The latest offering of this reliable, time-tested screen design product 

includes all new documentation, support for virtual screens, scrolling 

windows with mouse-controlled scroll bars, a screen design editor 

enhanced with new pop-up dialog boxes, and an improved C code 

generator. The full library 

source code included with 

PANEL Plus II allows your 

applications to be ported 

royalty-free between DOS, 

OS/2 (including dynalink and 

Presentation Manager support), 

Unix, VMS and other operating 

systems. 

List: $495 Ours: $395 




PANEL 
Plus II 




Roundhill Computer Systems 



MICROSOFT COBOL COMPILER 

The complete COBOL development solution for creating OS/2 and 
MS-DOS applications. It's certified high-level ANSI 85 COBOL. And 
it's a native code compiler, assuring 
extremely fast execution. 

MICROSOFT COBOL supports the 
enormous memory requirements of 
mainframe applications. Develop and 
maintain applications on a personal 
computer and port them to a mini- 
computer or mainframe. 





MJtnsfflfOBOL &*"~ 





List: $900 
Ours: $599 



Microsoft 



In NY: 914-332-4548 
Customer Service: 914-332-0869 
International Orders: 914-332-4548 
Telex: 510-601-7602 



1-800445-7899 



*—\ Programm er's 

nvmJM 



A Division of Voyager Telemarketing 

55 South Broadway, Tarrytown, NY 10591 

Circle 208 on Reader Service Card 



Fax: 914-332-4021 

Call or Write for 
Latest Free Catalog! 
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NOW YOUR SOFTWARE 
CAN TEST ITSELF. 



our customers expect software that works. 
All the time. The key to software quality is 
exhaustive testing. It's also an engineer's 
worst nightmare. But it doesn't have to be. 
Because now you can automate your soft- 
ware testing. 
Introducing the Atron Evaluator. The Irst and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft- 
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
quality software. 

The Atron Evaluator is hardware-based. And since 
it's non-intrusive, software behavior is tested with- 
out the risk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc- 
tive. Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at 1-800-283-5933. And put an end to your 
worst nightmares. Automatically. 



A Division of CADRE Technologies 

Saratoga Office Center 
12950 Saratoga Avenue 
Saratoga, California 95070 



Circle 3 3 on Reader Service Card 
In Europe, contact: 

Elverex Limited, Enterprise House 
Plassey Technology Park, Limerick, Ireland 
Phone: 061-338177 

QA Training Limited, Cecily Hill Castle 
Cirencester, Gloucestershire, GL7 2EF, England 
Phone: (0285) 5888 



What's New 



HARDWARE • SYSTEMS 



AST Gets Lower 
Than Low 

If you're interested in the 
most cost-effective business 
or home computer from a 
reputable company, the AST 
Bravo/286 might fit your bill. 
It has a low price, a small foot- 
print with plenty of room for 
extras, and surface-mount 
technology. 

The system has an 8-MHz 
Intel 80286 microprocessor 
with no wait states and 512K 
bytes of system RAM. A 
CMOS memory module per- 
manently stores your installa- 
tion and setup information so 
you don't have to configure 
jumpers and DIP switches. 

The Bravo/286 also comes 
with a floppy disk drive con- 
troller for a 1.2-megabyte 
5 V4-inch floppy disk drive, a 
101 -key AT-style keyboard, 
an RS-232C port, a bidirec- 
tional parallel port, and sup- 
port for an 80287 math copro- 
cessor. The monitor is 
optional. 

Price: $1245; diskless ver- 
sion, $1095. 

Contact: AST Research, 
Inc., 2121 Alton Ave., Irvine, 
CA 92714, (714)863-1333. 
Inquiry 1150. 



Bondwell Laptop 
Packs Desktop 
Punch 

The superslim B200 lap- 
top from Bondwell in- 
cludes just about everything 
you need for applications like 
word processing and 
spreadsheets. 

The tried-and-true 8-MHz 
80C88 chip processes informa- 
tion at a respectable clip from 
a standard 720K-byte 3 Vi-inch 
floppy disk drive mounted in 
the side of this 2-inch-thick 




The AST Bravo/286 makes BASIC look easy. 



machine. Also standard is 
256K bytes of RAM, expand- 
able to 640K bytes, a built-in 
nickel-cadmium battery, and 
an AC power adapter. 

The keyboard includes 81 
keys with 10 programmable 
function keys. The display is 
a 10!/2- inch- wide LCD with an 
80-column by 25-row text 
display capability and 640- by 
200-pixel resolution. 

MS-DOS 3.3 and GW- 
BASIC 3.22 come bundled. 
Connections can be made 
with the B200's Centronics 
parallel port, an RS-232C 
port, and an RGB port. The 
laptop weighs 8 pounds. 
Price: $995. 

Contact: Bondwell Indus- 
trial Co., Inc., 47485 Sea- 
bridge Dr. , Fremont, CA 
94538,(415)490-4300. 
Inquiry 1151. 



Is Your Networking 
Terminal Wyse? 

While the WY-2 12m 
network terminal seems 
to have all the components 
that the great-selling "dumb" 
network terminals have, it 
also has its own 12.5-MHz 
80286. 

The system comes with 1 
megabyte of RAM , a 102-key 
PC-style keyboard, two RS- 
232C ports, a Centronics par- 
allel port, and a smaller foot- 
print than you'll find on 
almost anything save laptops. 

Each WY-2 12m is de- 
signed to boot off a NetWare or 
3 + Share file server through 
an optional Ethernet or Token 
Ring card in the system's 
only 16-bit (AT) card slot, or 



SEND US YOUR NEW PRODUCT RELEASE 

We 'd like to consider your product for publication. Send us full 
information, including its price, ship date, and an address and 
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mentioned. These items, along with additional new product 
announcements, are posted regularly on BIX in the microbytes.sw 
and microbytes. hw conferences. 



you can add proprietary net- 
working hardware. 
Price: $1999. 

Contact: Wyse Technology, 
3571 North First St., San Jose, 
CA 95134, (408)433-1000. 
Inquiry 1152. 



Wang 80386 
for Power Users 

The PC 382 is a 20-MHz 
80386-based machine 
available in either a tower or 
desktop configuration that's 
especially designed for com- 
munications- and graphics-in- 
tensive applications, Wang 
Microsystems claims. 
A typical system includes 

2 megabytes of RAM, a 1 .2- 
megabyte 5 14 -inch floppy 
disk drive, a VGA controller, 
and a 68 -megabyte hard disk 
drive. But in the tradition of 
big-business systems suppli- 
ers, Wang can also supply the 
PC 382 stripped or with a 
multitude of upgrade 
capabilities. 

For example, you can ex- 
pand memory to 16 megabytes 
on the 32-bit paged/inter- 
leaved memory controller 
card, and there's room for 
two 8-bit and six 16-bit cards 
on top of that. You can add a 
second 1 .2-megabyte floppy 
disk drive or a smaller-capac- 
ity 5 l A -inch floppy drive, or 
you can add a 1 .44-megabyte 

3 Vj -inch floppy drive. Hard 
disk drives range from 20 
megabytes to 321 megabytes. 

Monitors of the 12- to 16- 
inch monochrome and color 
variety are optional. 
Price: Typical system, 
$6825. 

Contact: Wang Microsys- 
tems, 10 Technology Dr., 
Lowell, MA 01851, (800) 
962-4727. 
Inquiry 1153. 

continued 
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WHAT'S NEW 



HARDWARE • PERIPHERALS 



Light Pen Input 
Made Easier 

The FT-1000 is a re- 
designed light pen from 
FTG Data Systems, the com- 
pany that made the light pen a 
popular alternative to the 
mouse for the health care in- 
dustry and others. 

Surface-mount technology 
allows the new pen to be 42 
percent smaller, and it's also 
lighter than before. The ca- 
bling that previously coiled 
all the way to the back of the 
pen has been replaced: There 
is about a foot of straight cable 
from the back of the pen be- 
fore the cable curls to finish its 
journey to the computer. The 
new pens are compatible with 
the IBM XT, AT, and Micro 
Channel architecture (MCA) 
machines. 

Virtually all the programs 
written for Microsoft Windows 
work with the FT-1000, es- 
pecially with the new N-33 
Windows driver that Micro- 
soft recently completed. 

To solve many of the jitter 
problems associated with pre- 
vious pens, FTG has added 
continuous tracking counters 
and vertical and video inter- 
rupts to the MCA board. 
Price: FT-1000, $249; XT, 
AT, MCA, or compatible 
board, $129 to $189. 
Contact: FTG Data Systems, 
10801 Dale St., Suite J-2, P.O. 
Box 615, Stanton, C A 90680, 
(714) 995-3900. 
Inquiry 1154. 




The FT-1000 light pen is half the size of the original. 



Digitizing Images 
Made Simple 

No need for a frame grab- 
ber here. The EDC-1000 
is a complete package provid- 
ing a method to input image or 
picture data into your com- 
puter at near-real-time rates. 

The EDC-1000 is com- 
puter powered from a standard 
XT bus, and it provides a 
stream of 8-bit data corre- 
sponding to spacial bright- 
ness in a scene. It uses a 
charged-coupled-device 
image sensor, packaged in an 
almost 2-inch-square hous- 
ing, to help the camera sample 
an image into 192 by 165 
pixels; computer-controlled 
exposure and frame-scanning 
times range from 50 millisec- 
onds to 2 seconds. Power, 
timing, and video signals are 
carried on a single cable from 
the computer to the camera at 
up to 20 feet away. 

Your computer must have a 
floppy disk drive, 256K bytes 
of RAM, and a half-length 
XT or AT slot. The operating 



system must be DOS 2. 1 or 
higher. And you can use either 
color or monochrome moni- 
tors. The software has CGA, 
EGA, VGA, and Hercules 
adapters and can save images 
in either Tag Image File For- 
mat or PC Paintbrush format. 
Price: $400. 

Contact: Electrim Corp., 
P.O. Box 2074, Princeton, NJ 
08543, (609) 799-7248. 
Inquiry 1155. 



A Scanner 
for Every Desk 

The Kyocera A-800 flat- 
bed scanner can scan any- 
thing from 8*/2- by 1 1-inch 
photographs to pages in books. 

Once the document is 
scanned, you can scale it from 
25 percent to 1066 percent at 
resolutions of up to 800 dpi and 
then store it on your hard 
disk. (Because one 800-dpi- 
resolution letter-size image 
can consume as much as 3 
megabytes of hard disk ca- 
pacity, Kyocera recommends a 
few megabytes of disk space 



for scanned material.) 

Scan mode includes line 
art, six selectable patterns of 
halftone, and four, eight, and 
16 selectable gray levels. 
You needanXTor AT 
compatible with at least 512K 
bytes of free RAM operating 
under Microsoft Windows 1 .03 
or higher. The A-800 hooks 
into your computer's parallel 
port. 

Price: $1985. 
Contact: Kyocera Unison, 
Inc., 3165 Adeline St., 
Berkeley, CA 94703, (415) 
848-6680. 
Inquiry 1156. 



Laser Printers 
Invade the Home 
Office 

The Blue Chip Compact 
Laser Printer features an 
8-page-per-minute print 
speed in a 17- by 18- by 1 1- 
inch package. It's aimed at 
the home computer market, 
with serial ports and a Cen- 
tronics parallel port. 

On-board memory comes 
standard at 5 12K bytes, ex- 
pandable to 5 megabytes. Up 
to 128 fonts can reside in mem- 
ory at once, or they can be 
downloaded or loaded from 
font cartridges. 
Price: $2499. 

Contact: Blue Chip Interna- 
tional, Inc., 7305 West Boston 
St., Chandler, AZ 85226, 
(602)961-1485. 
Inquiry 1157. 

continued 



Economy Ricoh Drive Rewrites on Optical Cartridges 



With the introduction of 
the RO-5030E rewrit- 
able optical disk drive, 
Ricoh could be trouble for 
such companies as Sony, 
Maxtor, and Hitachi. 

With what Ricoh calls 
"constant angular velocity 
tracking," each RO-5030E 
has a data transfer rate of 1 .4 



megabytes per second and an 
average access speed of 61 
ms. Data buffer memory for 
the 5 x k -inch internal drive is 
256K bytes. 

Sustained data transfer 
rate is as fast as 100K bytes 
per second for recording, 
and up to 300K bytes for 
reading. 



The drive incorporates a 
SCSI controller and uses 
ISO-approved 5 14 -inch opti- 
cal disk cartridges. Any re- 
writable optical media meet- 
ing ISO standards can be 
accessed using the magneto- 
optical writing/reading 
technology. Capacity is 512 
or 1024 bytes per sector, 297 



or 326 megabytes per side, 
and 594 or 652 megabytes 
per disk. 

Price: $3800; cartridges, 
$250 each. 

Contact: Ricoh Corp., Five 
Dedrick Place, West Cald- 
well, NJ 07006, (201) 882- 
2000. 
Inquiry 1158. 



66 BYTE- MARCH 1989 




\vancea 




Your pad or ours? 



If you perform 
calculations, the answer 
is obvious. 

MathCAD 2.0. 

It's everything 
you appreciate about 
working on a scratch- 
pad-simple, free-form 
math -and more. More 
speed. More accuracy. 
More flexibility. 

Just define your 
variables and enter your 
formulas anywhere on the screen. MathCAD 
formats your equations as they're typed. 
Instantly calculates the results. And displays 
them exactly as you're used to seeing them- 
in real math notation, as numbers, tables 
or graphs. 

MathCAD is more than an equation 
solver. Like a scratchpad, it allows you to add 



© 1988 MatnSoft. Inc 
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text anywhere to 
support your work, 
and see and record 
every step. You can 
try an unlimited 
number of what-ifs. 
And print your 
entire calculation as 
an integrated docu- 
ment that anyone 
can understand. 
Plus, MathCAD 
is loaded with powerful 
built-in features. In addition to the usual trig- 
onometric and exponential functions, it 
includes built-in statistical functions, cubic 
splines, Fourier transforms, and more. It also 
handles complex numbers and unit conver- 
sions in a completely transparent way. 

Yet, MathCAD is so easy to learn, you'll 
be using its full power an hour after you begin. 

Requires IBM PC® or compatible, 512KB RAM, graphics card 

IBM PC* International Business Machines Corporation. 
MathCAD* MathSofl, Inc. 



What more could you ask for? How about 
two new applications packs to increase your 
productivity? 

The Advanced Math Applications 
Pack includes 16 applications like eigenvalues 
and eigenvectors of a symmetric matrix, solu- 
tions of differential equations, and polynomial 
least-squares fit. 

The Statistics Applications Pack lets 
you perform 20 standard statistical routines such 
as multiple linear regression, combinations and 
permutations, finding the median, simulating a 
queue, frequency distributions, and much more. 

MathCAD lets you perform calculations in 
a way that's faster, more natural, and less error- 
prone than the way you're doing them now- 
whether you use a calculator, a spreadsheet, or 
programs you write yourself. So come on over 
to MathCAD and join 45,000 enthusiastic users. 

For more information, contact your dealer 
or call 1-800-MATHCAD (In MA: 617-577-1017). 

Math C A? 

MathSoft, Inc., One Kendall Sq., Cambridge, MA 02139 
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WHAT'S NEW 



HARDWARE • MONITORS 



Taxan Goes Where 
No Standards Have 
Gone Before 

The Ultra Vision 1000 
from Taxan is designed 
with very high horizontal- 
scan-rate ranges— between 30 
kHz and 78 kHz for higher- 
than-standardized graphics 
boards. 

The 20-inch monitor is 
compatible with IBM and 
Apple Macintosh computers 
for desktop publishing and 
CAD/CAM environments. 
Input can include analog RGB 
and horizontal/vertical sig- 
nals on separate lines. 

The horizontal scan rates 
are barely low enough to han- 
dle the 3 1 .5 kHz of VGA and 
the 35.5 kHzof8514/A. 
Lower-frequency boards de- 
signed for CGA and EGA 
graphics won't work with 
this monitor, but some CGA 
and EGA boards operate at 
higher frequencies. 

The board is partly de- 
signed for 1024- by 768-pixel, 
noninterlaced graphics with 
256 colors— an unspoken stan- 
dard, according to Taxan— at 
48.5 kHz horizontal and 60 Hz 
vertical. On the Macintosh 




Taxan 's Ultra Vision WOO monitor reaches scan rates of 78 kHz. 



computers, horizontal scan 
rates of 64 kHz produce 
1024- by 768-pixel resolution. 
The board will also support 
the 78-kHz horizontal frequen- 
cy that provides 1600- by 
1200-pixel resolution for high- 
end imaging boards; these 
are useful in medicine, for ex- 
ample, for laser surgery, 
modulating laser wavelengths 
for image modifications. 

High resolution is partly 
due to the proprietary Dy- 



namic Beam Focusing fea- 
ture, Taxan says. DBF allows 
electron focusing from the 
center of the screen all the way 
to the outer edges. 

In addition, the Ultra Vi- 
sion 1000 includes a high-con- 
trast black background, and 
the screen is treated with an 
antiglare coating developed 
by the Optical Coating Lab in 
Santa Rosa, California. Dot 
pitch is 0.31 millimeters. 
Price: $3695. 



NEC MultiSync Features Digital AutoSync 



The MultiSync 3D moni- 
tor from NEC Home 
Electronics has digital con- 
trols that automatically tune 
its 14-inch screen to 10 pre- 
set frequencies. You can also 
program an additional 19 
frequencies between the 
horizontal scan range of 1 5 .5 
kHzto38kHz. 

The MultiSync 3D can 
automatically identify TTL 
and analog input signals and 
find matching synchroniz- 
ing information among the 
10 presets, or it can adjust to 
one of your nonstandard 
frequencies. 
It performs this function 



with a Z80 microprocessor, 
an EPROM, and 64K bytes 
of RAM. When you begin to 
receive a new image on the 
monitor, the microprocessor 
scans memory for similar 
digital maps of incoming 
waveforms. If none of the 
waveforms that are in mem- 
ory match the incoming 
image, you can manipulate 
the image with two buttons 
for vertical height adjust- 
ments, two for horizontal 
width adjustments, and two 
for horizontal positioning. 

A few seconds after your 
adjustments are made, the 
monitor writes the param- 



eters to memory. 

Support for Super VGA 
resolution is standard, along 
with support for the lower- 
resolution EGA and VGA 
graphics boards. The moni- 
tor is also compatible with 
the Macintosh II video card, 
which supports a 1024- by 
768-pixel interlaced resolu- 
tion. Dot pitch is 0.28 milli- 
meter. The MultiSync 3D 
weighs 35 pounds. 
Price: $1049. 

Contact: NEC Home Elec- 
tronics (U.S.A.), Inc., 1255 
Michael Dr., Wood Dale, IL 
60191,(312)860-9500. 
Inquiry 1161. 



Contact: Taxan USA Corp., 
161 Nortech Pkwy., San Jose, 
CA 95134, (800)544-3888. 
Inquiry 1159. 



Sony's Multiscan 
Monitor Features 
Video Inputs 

The GVM-2000 is an Na- 
tional Television System 
Committee-compatible 20- 
inch multiscan monitor that 
also accepts composite video 
inputs. 

It provides CGA, EGA, 
PGA, VGA, 85 14/ A, and Mac 
II modes for IBM compat- 
ibles and for compatibility with 
Apple's Mac II. That com- 
patibility to synchronize to 
RGB inputs of 15 kHz to 36 
kHz (horizontal scan) is the 
nice thing about multiscan 
technology. Vertical scan 
ranges from 40 Hz to 100 
Hz. 

Yet the monitor also re- 
ceives analog or digital input 
from other video devices for 
applications like business pre- 
sentations. VCR output, for 
example, is 15.5 kHz. The 
GVM-2000 accommodates 
composite video inputs such as 
3 A -inch tape, x h -inch tape, 
video tuners, videodisk play- 
ers, ED Beta, and Super 
VHS. 

Dot pitch is 0.55 millime- 
ters. Resolution is 720 by 480 
pixels, and maximum video 
resolution is 560 television 
lines. Standard broadcast 
television video is 525 lines, 
even though most televisions 
can display only about 420 
lines. High Definition Tele- 
vision video is 1 125 lines. 
Price: $2495. 
Contact: Sony Corp. of 
America, One Sony Dr., Park 
Ridge, NJ 07656, (800) 222- 
0878; in New Jersey, (800) 
222-0879. 
Inquiry 1160. 

continued 
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Through Basic training? 
Graduate to Turbo Pascal. 




Turbo Pascal® is easy to learn, 
fast, powerful, and the most 
popular Pascal compiler in the 
world. 

When you graduate from 
Basic to Turbo Pascal, you 
have entirely new freedoms 
and powers. Modern, modular 
programming for one. Basic 
doesn't support that. Complete 
control over your computer's 
memory is another. Basic 
doesn't give you that. 

Turbo Pascal's .EXE files are 
streamlined and fast, just like the 
pros'. And Pascal doesn't promote 
Basic flaws like "GOTO" that lead to spaghetti code. 

None of which matters as much as the spectacular difference 
Turbo Pascal makes to the size and speed of your programs. Basic 
is big and slow. Turbo Pascal is just the opposite. 

Youll like Turbo Pascal 5.0's environmental impact 

With Turbo Pascal, you're in a completely integrated environment 
that includes source-level debugging. You can step code, watch 
expressions, change variables and set breakpoints. Edit, compile, 
run and debug. 

You are not alone 

We're here to help-whether on CompuServe, by phone to 
Tech Support or through User Groups. Borland revolutionized 
programming languages, made Pascal the worldwide favorite, 
and we're committed to supporting you. Our manuals and 
tutorials— unlike most others-are clear, concise, and thoroughly 
professional. 

We also offer an extended family of Turbo Pascal Toolbox 
programs including source code: Runtime Library, Database 
Toolbox, Graphix Toolbox, Turbo Pascal Tutor, Editor Toolbox, 
Numerical Methods Toolbox, and GameWorks. Borland is the 
Pascal one-stop shop. 

60-Day Money-back Guarantee.* 

•Customer salislaction is our main concern: it within 60 days ol purchase this product does not perlonn in accordance with our claims, call our 
customer service deparlmenl. and we will ar ange a relund. "Includes upgrade manual phts disks lor just $49.95 (plus lax lor CA and MA 
residents, and $500 lor handling within the US; $1000 in Canada) All Barlandproducts are trademarks or registered trademarks o! Borland 
International. Inc. Other brand and product names are trademarks or registered trademarks ol their respective holders. Copyright ©1988 Borland 
International. Inc. BI-1285A 




The integrated development environment lets you easily write and debug real programs. 



Turn profor only $250 with 

new Turbo Pascal Professional 

This special package- Turbo 
Pascal Professional-includes 
everything you need for profes- 
sional programming in Pascal. 

■ New Turbo Pascal Version 5.0 

■ New Turbo Debugger® 

■ New Turbo Assembler® 

Turbo Debugger, recent 
recipient of PC Magazine's 
Technical Excellence Award 

in the development tools category, 
lets you debug any size program 
and have up to 12 views of your code. Turbo Assembler is much 
faster than MASM and more compatible with MASM than MASM 
is with itself. Turbo Pascal Professional: it's nothing but the best. 



Afastlookat5.0 

' Fully integrated development environment ■ .EXE files bigger than 64K 

1 New source-level debugger ■ Demand Overlays 

1 34,000 lines a minute on PS/2 Model 60 ■ EMS support 

RAM-resident context-sensitive Help ■ Separate compilation by Units 



Forget the Basics for only $149.95 

Ready to move onward and upward from Basic? You can make 
easy entry to Pascal with 



5.0 for only $149.95. 

And if you're a current 
Turbo Pascal 4.0 user, you 
can upgrade to the new 
version 5.0 for $49.95.** 
To upgrade only call 
(800) 331-0877, or for 
the dealer nearest you, call 
(408)438-5300. 
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LOGiTEGH 



Finally, a mouse with an extraordinary body 
and a mind to match. 

A mouse 
ballistically 
tuned to accel- 
erate your cursor across 
any screen with the mere flick 
of a wrist, and slow it down on 
arrival for pixel-point control on 
detail work. 

This mouse is g uaranteed to work with all 
applications on your IBM personal computer 
And it comes with a great selection of 
MouseWare lu including Pop-Up DOS-the 
ultimate DOS handler; Mouse-2-3? the Lotus 
1-2-3" shell; and 35 menus for best-selling 
keyboard-based applications. 

The Logitech Mouse. $139, complete with 
Logitech's Lifetime Satisfaction Guarantee 
and unlimited ProductSupport 

For your nearest dealer, call: 





In California: 
800-552-8885 



In Europe: 

+ + 41-21-869-96-56 

Circle 150 on Reader Service Card 
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WHAT'S NEW 



HARDWARE • ADD-INS 



Board Masters 
Voice Mail, Fax, and 
Communications 

The Complete Communi- 
cator is an XT- and AT- 
compatible board that pro- 
vides your computer with fax, 
modem, and sophisticated 
voice-mail capabilities. All 
you need is one standard ana- 
log telephone line from your 
local telephone company. 

With an on-board 6502 
microprocessor and software 
that takes up 75K bytes of 
RAM space, the board oper- 
ates in background mode. 
The voice-mail system allows 
up to 999 voice mailboxes, 
each of which can hold as 
many as 999 messages; each 
message can be up to 999 sec- 
onds long, the manufacturer 
claims. Once that mail is 
stored, you can program the 
board to call you and deliver 
your messages to whatever 
phone number you choose. 

The board also has a call- 
transfer function for when 
you're away from the phone. 

The fax capabilities are 
what you would normally ex- 
pect from any $800-range, 
stand-alone, Group III fax ma- 
chine, minus the scanning 
capabilities. You also get many 
features you can't get on an 
inexpensive stand-alone fax 
machine, including auto-re- 
dial and scheduled transmis- 
sion for sending faxes when 
telephone rates are lowest; 
broadcast capability, with a 
distribution list that can be as 
long as 99 names; a pop-up 
window for sending faxes from 
within applications; person- 
alized cover sheets; and on- 
screen display of faxes, with 
zoom and scaling. 

The modem operates at the 
standard Hayes-compatible 
rate of 2400 bps. 
Price: $899. 

Contact: The Complete PC, 
521 Cottonwood Dr., Milpitas, 
CA 95035, (408)434-0145. 
Inquiry 1162. 




With The Complete Communicator, voice-mail sophistication 
greets fax and modem pragmatics. 



Exploit Your Apple 
IIGS'sEnsoniq 
Sound Chip 

The Sonic Blaster is a 
stereo digitizer that takes 
advantage of the Ensoniq 
sound chip on every Apple 
IIGS, according to the manu- 
facturer, Applied Engineering. 

The Sonic Blaster is per- 
haps most impressive when it's 
used for audio with a popular 
helicopter game called Toma- 
hawk. But it's also quite ef- 



fective for manipulating 
sounds for audio production 
from a number of sound 
sources, like home stereos, 
CD players, televisions, and 
microphones. The interface 
is a standard DIN connector. 
Included software lets you 
add effects such as echo, stut- 
ter, backwards, amplifica- 
tion, and variable rate. 
Price: $129. 

Contact: Applied Engineer- 
ing, 3210Beltline, Suite 154, 
P.O. Box 5100, Dallas, TX 
75234,(214)241-6060. 
Inquiry 1163. 



Speak Your Mind 
with the CAD 
Voice System 

The Bug Voice Command 
System is a speech recog- 
nizer for CAD workstations. 
It features a 25-MHz TMS-320 
microcomputer. 

It includes its own 64K 
bytes of system RAM and uses 
only 15 K bytes of memory on 
your AT-compatible computer. 
That RAM allows it to store 
up to 100 voice commands to 
perform such tasks as change 
screen perspective, change 
from line-drawing mode to 
circle-drawing mode, and 
move the cursor to the end- 
point of lines. 

The board and accessories 
are shipped with a starter lexi- 
con of 65 commands. Any 
CAD package that runs under 
DOS and accepts keyboard 
input is compatible, Command 
Corp. says. 
Price: $799. 

Contact: Command Corp., 
Inc., 6045 Atlantic Blvd., 
Suite 400, Norcross, GA 
30071, (404) 662-1598. 
Inquiry 1164. 

continued 



Upgrade Your AT with Disk-Caching Controller 



The PM3011 controller 
card has its own 68000 
microprocessor to enhance 
AT performance. It works 
with a variable-size RAM 
cache that allows your AT or 
compatible to read and write 
to the controller cache while 
the controller card simulta- 
neously accesses the disk. 

This allows disk-intensive 
applications to run a dozen 
times faster than without the 
controller card, claims Dis- 
tributed Processing Tech- 
nology, because data access 
time can be increased 50 to 
150 times over that of con- 
ventional hard disk drives. 
The operation is transparent 



to the operating system, 
however, so special software 
drivers and ROM BIOS 
changes aren't needed. 

The cards use the same 
disk format as the Western 
Digital disk controller, so in- 
stallation means that you un- 
plug the existing controller 
and plug in the PM3011. 
Then you format the disk 
drive with the DPTFMT 
low-level format utility, en- 
abling the controller to re- 
map the disk drive geometry 
so the operating system 
thinksthedrive is a standard 
ST506 drive. 

Four versions of the card 
are available— for an ST506 



interface; a run-length- 
limited interface; an ESDI 
interface; and ST506, ESDI, 
and surface-mount-device 
interfaces for the SCSI host 
bus used in minicomputers. 
Each board contains 512K 
bytes of cache RAM, ex- 
pandable to 16 megabytes 
with an optional cache ex- 
pansion card. 

Price: $1150; with the op- 
tional cache expansion card, 
$1280. 

Contact: Distributed Pro- 
cessing Technology, 132 
Candace Dr., P.O. Box 
1864, Maitland, FL 32751, 
(407) 830-5522. 
Inquiry 1165. 
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Maxell created 
the RD Series. 
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Never before has this level of Reliability 

and Durability been available in floppy disks 

Introducing the new RD Series from Maxell. 

Twice the durability of the disks you're now using. 

Twice the resistance to dust and dirt. 

And the RD Series is ten times more reliable 

than conventional floppy disks. 

The Gold Standard has always meant maximum 

safety for your data; Now it means even more. 




maxell 




WHAT'S NEW 



HARDWARE • GRAPHICS 



Produce Your Own 
35mm Motion 
Picture Films 

The Imprint system for 
the Amiga or Macintosh 
II with the Polaroid Palette 
film recorder lets you generate 
slides, negatives, transparen- 
cies, or instant prints. With an 
optional film "back," you 
can even produce 35mm mo- 
tion picture films. 

With the Amiga system, 
Imprint can expose images 
composed in more than 16 
million colors to develop 
visuals from HAM (hold and 
modify), IFF (Interchange File 
Format), and DigiView's 
RGB-IFF files. You can use 
several types of film with the 
systems and produce slides, 
prints, and transparencies. 

With the Mac, the Imprint 
supports PICT and PICT2, the 
standard picture formats. 

Optional "backs" are 
available in 4- by 5-inch and 8- 
by 10-inch sizes, bulk film 
(for as many as 250 exposures, 
versus the standard 36), 
spectra-type (the kind of in- 
stant film that develops be- 
fore your eyes), and the 35mm 
motion picture version. 

With the motion picture 
option, you bypass the NTSC 
conversion necessary to go 
from the computer screen to 
35mm film because you 
transfer digitally encoded 
images directly to the film. 
This gives you up to 1500 
frames on 100 feet of film. 
Of course, you must have the 
conversion between the film 
and videotape performed at 
your local full-service 
photography store. 
Price: Amiga peripheral 
with Polaroid Palette, $2495; 
Mac II board with American 
Liquid Light film recorder, 
$3995. 

Contact: American Liquid 
Light, Inc., 2301 West 205th 
St., Torrance, CA 90501, 
(213)618-0274. 
Inquiry 1166. 




Liquid Light 's Imprint system features quality photo output. 



Board Combines 
VGA and Frame 
Grabber 

Publishers' VGA com- 
bines a computer VGA 
card with a frame grabber 
and allows you to preview 
images prior to capture with- 
out a second monitor. 
The IBM PC XT- or AT- 



compatible VGA portion of the 
board has 256K bytes of 
RAM (expandable to 5 12K 
bytes) for graphics modes 
ranging from 640 by 480 pixels 
with 16 colors up to 1024 by 
768 pixels and 256 colors (with 
extra memory). You need a 
VGA-compatible multifre- 
quency or fixed-frequency 
analog monitor. 

Drivers are included for 
Microsoft Windows and Digi- 



Greater Than the Mighty 851 4/A? 



The Verticom HX-Series 
of add-in graphics co- 
processor boards offers 
more than five times the per- 
formance of IBM 8514/A 
display adapters, claims 
Western Digital Imaging. 
Yet all the boards are soft- 
ware compatible with the 
IBM 8514/A display adapter 
and can default to VGA. 

The Verticom HX16/AT 
and the HX16/MC (for the 
AT and Micro Channel ar- 
chitectures, respectively) 
feature 1 megabyte of RAM 
and can display 16 on-screen 
colors at up to 1024 by 768 
pixels. The HX256/AT and 
the HX256/MC provide 2 
megabytes of memory, 256 
colors, and the same resolu- 
tion as the two 1-megabyte 
boards. 

The boards are shipped 
with several drivers. These 
include the 8514/A adapter 



interface, AutoCAD ver- 
sions 9 and 10, AutoSketch, 
AutoShade, Microsoft Win- 
dows 2.1, and Verticom 
Twin Focus. Only multifre- 
quency monitors are sup- 
ported, however, because of 
theneedto work up from the 
VGA standard of 3 1 .5 kHz to 
the 1024- by 768-pixel re- 
quirements of 48.5 kHz. 

Kits are available for up- 
grading the cards to 256 
colors, and software devel- 
opers can choose from on- 
board palettes of 256,000 or 
16.7 million colors. 
Price: HX16/AT, $2495; 
HX16/MC, $2795; HX256/ 
AT, $3495; HX256/MC, 
$3795; HX-256C upgrade 
kit, $1195. 

Contact: Western Digital 
Imaging, 800 East Middle- 
field Rd., Mountain View, 
CA 94043, (415) 960-3353. 
Inquiry 1169. 



tal Research's GEM. 

The frame grabber portion 
of the board captures 320- by 
200-pixel images in 64 gray 
scales in one-sixtieth of a sec- 
ond, from video cameras, 
videotape players, and other 
video sources. Unlike a flat 
scanner, the board captures 
three-dimensional images. 
And if the board is set up to 
capture a photo or other two- 
dimensional image, it can rep- 
licate a scanner. 
Price: $699. 

Contact: Willow Periph- 
erals, Inc., 190 Willow Ave., 
Bronx, NY 10454, (212) 
402-0010. 
Inquiry 1167. 



Synchronize Amiga 
Graphics with NTSC 

The Commodore A2300 
Genlock board lets you 
merge Amiga 2000-gener- 
ated graphics with output from 
standard National Television 
System Committee (NTSC) 
video sources like VCRs, 
video cameras, and laser disk 
players. Or you can merge 
the Amiga graphics with PAL 
graphics. 

The board fits into the 
Amiga's video expansion slot, 
coupling video with the 
Amiga's inherent multitasking 
capabilities. For Amigas, 
standard resolution (in pixels) 
is either 320 by 200, 320 by 
400, 640 by 200, or 640 by 
400. 

The Amiga 2000 is easily 
upgradable, with seven Amiga 
or full-length XT or AT ex- 
pansion slots; a CPU expan- 
sion slot for a 68020, a 
68030, or math coprocessor 
boards; and a video expan- 
sion slot. 
Price: $399. 

Contact: Commodore Busi- 
ness Machines, Inc., 1200 
Wilson Dr., West Chester, 
PA 19380, (215)431-9100. 
Inquiry 1168. 

continued 
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More power to the people. 






ORACLE has led a revolution in PC 
relational database technology. More 
power. More portability. More con- 
1TT\ nectivity. More reasons 
y H than ever to make 

ORACLE your corporate 

standard database. 



New tools with even 
more power. 

We're proud to announce our new- 
est release— Professional ORACLE Ver- 
sion 5 . 1 B. Now you can run your appli- 
cations in OS/2 or in protected mode 
above 640K in MS-DOS. So you have 
more room for more powerful applica- 
tions. And those same applications run 
unmodified on almost all workstations, 
minicomputers and mainframes. 

Version 5. IB delivers a new level of 
power to your PC developers includ- 
ing the latest versions of: 

• SQL*Forms® NEW! Enhanced 
4th-generation application develop- 
ment environment. 

•SQL*Menu® NEW! Flexible inter- 
face builder for defining complex 
menu systems. 



• SQL*ReportWriter™ NEW! Non- 
procedural development and runtime 
powerhouse for producing any report. 

• SQL*Plus® Oracle's ANSI-standard 
SQL query and administration tool. 

• Pro*C™ The C-language pre- 
compiler and subroutine call inter- 
face to ORACLE. 

Learn SQL on us. 

Learn the language of the revolu- 
tion. Order Professional ORACLE 
today for $1299 and we'll include 
ORACLE SQL*Tutor, a nine-module 
PC-based SQL instruction program 
that sells by itself for $199. 

lty ORACLE for $199. 

Our Trial Version is identical to 
Professional ORACLE, but can't be 
used in networked configurations 
and allows a maximum user database 
size of 1 MB. It's a powerful tool for 
prototyping your first ORACLE appli- 
cation. And its price can be applied 
to the purchase of a full Professional 
ORACLE license. 



COMPATIBILITY • PORTABILITY • CONNECTABILITY 

Call 1-800-0RACLE1, ext.4931 today. 



Money -back guarantee. 

If you haven't tried ORACLE yet, 
now there's even more reason to join 
the SQL revolution. More tools. More 
power. If ORACLE 5. IB doesn't 
revolutionize the way you develop 
PC database applications, return it 
within 30 days for a full refund. 

Call 1-800-0RACLE1 ext.4931, 
or an ORACLE MasterVAR today. 



He ear Oracle 



-X 



Copyright ©1989 by Oracle Corporation. ORACLE, SQL'Forms, SQL'Menu, SOL* Plus and S0L*Report are registered trademarks and Pro'C and 
SQL*ReportWriter are trademarks of Oracle. Also trademarks: MS of Microsoft, OS/2 of IBM. TRBA 



Oracle Direct • 20 Davis Dr. • Belmont, CA 94002 
1-800-0RACLE1, ext.4931 

Since your 30-day money-back guarantee eliminates any risk 
on my part, please send me the software below. Enclosed is 
my D check, or □ VISA D MasterCard □ AmEx credit 
card authorization. Offer valid only in the USA. 
Please send □ 5.25" High Density or □ 3.5" disks. 

□ Professional ORACLE for MS-DOS with free 

ORACLE SQbTutor for $1299 s 

□ Professional ORACLE for MS-DOS Trial 

Version for S 199 s 

□ Professional ORACLE for OS/2 

for $1299 S 

Protessional ORACLE Requirements: MS-DOS- 80286/80386 
PC with MS-DOS V3.1+. hard disk. 640KBof memory and 896K 
extended memory required. 2.5MB of extended memory recom- 
mended (required forSQL-ReportWriter). OS/2-80286/ 
80386 PC W/0S/2V1.0, hard disk, 3M8 memory SQL "Report- 
Writer not available tor OS/2 and is replaced by SQL-Report? 

□ Just send ORACLE SQbTutor for S199 S 

Minimum Requirements: 256K PC with hard disk. Color 
monitor suggested. 

Subtotal S 

Please add appropriate sales ta.x S 

Total enclosed/authorized (USA only) s 
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WHAT'S NEW 



HARDWARE • CONNECTIVITY 



Mac Reaches for 
Businesses' Minis 

Th e IDEAcomm Mac i s a 
board for the Mac SE that 
allows twin-axial or twisted- 
pair connection to the IBM 
Model AS/400, System 36, 
or System 38 minicomputers. 
It also enables the Mac SE to 
connect to IBM 5294 minicom- 
puters and IBM 5251 Model 
12 cluster controllers. 

Once connected with pro- 
prietary file transfer protocols, 
the Mac emulates IBM termi- 
nals (Models 3180 and 3196 
and 5291 Model 1). Until 
now, that's something only 
IBM PCs have been able to 
do. The single Mac SE re- 
quirement is that it include 
2 x h megabytes of RAM. 

Macs and IBM PCs are 
thus allowed bidirectional file 
transfer at 1 megabit per sec- 
ond and access to four concur- 
rent host sessions (including 
one printer session). You can 
observe all the host sessions 
simultaneously through a win- 




IDEAcomm Mac brings IBM terminal emulation to the Mac SE. 



dowing feature. You can also 
accomplish several tasks at 
once if you're operating 
under MultiFinder. 

Other standard features 
include password security 
and dynamic keyboard 



remapping. 

Price: $995. 

Contact: IDEAssociates, 

Inc., 29 Dunham Rd., 

Billerica, MA 01821, (508) 

663-6878. 

Inquiry 1170. 



Removable Module Featured in V.32 Modem 



A removable, program- 
mable, checkbook-size 
module sets the V.32 mo- 
dem apart from CCITT 
V. 32-compatible luxury 
modems from AT&T, Co- 
dex, Hayes, and others. Yet 
the N9635 from NEC Amer- 
ica performs as well as or 
better than its industry sib- 
lings, according to the 
company. 

For example, the N9635 
can keep up with Micro- 
corn's de facto data com- 
pression/error-control soft- 
ware standards of up to MNP 
Level 5 , allowing data trans- 
mission over standard ana- 
log telephone lines at up to 
19.2 Kbps. (However, MNP 
5 can only allow 19.2-Kbps 
transmission if both the 
transmitting and receiving 



modems operate under 
MNP 5 protocols.) 

The N9635 is also back- 
ward compatible with both 
the V.22bis standards and 
the Bell 212 and 103 stan- 
dards, allowing the N9635 
the capability of transmit- 
ting to and receiving from 
modems that operate in 
asynchronous modes of 
under 1200 bps. Adherence 
to the above standards also 
allows backward compati- 
bility with synchronous 
modems operating at data 
transfer rates under 9600 
bps. 

But the NEC N9635 mod- 
ule gives you several added 
benefits. For example, you 
can store dialing parameters 
and move them from one 
modem to another. You can 



also run diagnostic pro- 
grams on it to test the func- 
tionality of the other N9635 
modems in your office. 

If you're paranoid about 
office politics, you can al- 
ways remove the module and 
hide it when you're not using 
it. And when NEC adds ad- 
ditional data compression 
and error-control software to 
its modems, it has promised 
to try to implement those en- 
hancements on the module. 
Price: $1495; with module, 
$1595. 

Contact: NEC America, 
Inc., Data and Video Com- 
munications Systems Divi- 
sion, 110 Rio Robles, San 
Jose, CA 95134, (800)222- 
4632, ext. 1277; in Califor- 
nia, (408)433-1277. 
Inquiry 1173. 



Eliminate Ethernet 
Downtime with FTEL 

If your Ethernet application 
can't afford downtime, even 
for a minute, the fault-toler- 
ant LAN system FTEL might 
be your answer. 

When the Novell NetWare 
network operating system and 
FTEL software on the file 
server detect a cable or trans- 
ceiver fault, the FTEL adapt- 
er on the file server switches 
from the primary transceiv- 
ers and cabling scheme to the 
backup transceivers and 
backup cabling. 
Price: FTEL 1.0 software 
and file server board, $10,080; 
adapter boards for nodes, 
$780 each. 

Contact: Alantec, 101 Ham- 
mond Ave., Fremont, CA 
94539,(415)770-1050. 
Inquiry 1171. 



Get the Fax 
from Your Modem 

The WorldPort 2496 is a 
tiny, battery-powered de- 
vice combining a 9600-bps 
Group III fax modem with a 
full-featured 2400-bps data 
modem. It's designed for por- 
table and laptop computers. 

The WorldPort 2496 has 
two standard R J- 1 1 telephone 
jacks for direct connection 
and an interface for acoustic 
coupler operation. It has a 
self-contained battery and 
measures 5 by 3 by 1 inches. 

The data modem portion 
retains all the features of the 
Touchbase Systems' World- 
Port 2400 portable modem, in- 
cluding a speaker and LED 
indicators. 
Price: $699. 

Contact: Touchbase Sys- 
tem s , I nc . , 1 60 Laurel Ave . , 
Northport, NY 11768, 
(516)261-0423. 
Inquiry 1172. 

continued 
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Tape Backup. 

The End of Database 
Russian Roulette. 




Why Risk a Disk Crash 
that Would Shoot Holes 
in Your Files? 

It's fun to gamble. But not 
with priceless data-perhaps 
your most valuable business 
asset. That's why it makes sense 
to protect your database invest- 
ment with a dependable tape 
backup system from Genoa. 

With our Galaxy™ and 
GaJaxy/MC™ systems, you won't 
have to play fast and loose with 
your files any more. Instead, 
you'll be backing them up 
fast-at 5 Mbytes a minute, or 
just a few minutes for your 
entire hard disk. And if you 
forget to do it, Galaxy's auto- 
scheduler can do it for you. 
Automatically. 

Circle 112 on Reader Service Card 




Galaxy systems install fast 
too, and their simple command 
menus make them a breeze to 
operate. They fit right in with 
your IBM PC/XT/AT or com- 
patibles, and all PS/2 Systems- 
either standalone or networked. 
We even provide a Novell 
Advanced NetWare 86- or 286- 
compatible software driver, a 
$200 value-free. 

The Galaxy Family comes in 
external and internal models, in 



both 60-Mbyte digital cassette 
tape and 60- or 150-Mbyte 
cartridge tape. All with full one 
year warranties. 

Galaxy tape backup. Because 
every time that hard disk goes 
spinning around, you risk seeing 
endless data entry hours go up 
in smoke. For details, contact 
Genoa, 75 E. Trimble Road, 
San Jose, CA 95131. Phone 
(408) 432-9090; Fax (408) 
434-0997; Telex 172319; 
London 44-01-225-3247. 



© Genoa Systems Corporation. Galaxy and Galaxy/MC are 
trademarks of Genoa Systems Corporation. NetWare is a 
registered trademark of Novell, Inc. IBM PC, XT, AT and 
PS/2 are trademarks of IBM Corporation. 



Insist on 
GenoanValue. 

Genoa 
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, Clock Calendar 

: ^X P ;-r uer 

' fuU V C ° m le Keyboard 
. ATCompaubleKY ic 

. Microsoft DOb ^ 



AMIGA 



Aegis Development 

Draw Plus 2000 $159 

Sonix 49 

Videoscape 3D 139 

Cinemaware 

TV Sports 36 

Electronic Arts 

Deluxe Paint II 99 

Deluxe Video 1.2 89 

Epyx Software 

XJ-500 Joystick 15 

Gold Disk Software 

Professional Page 259 

Micro Illusions 

Photon Paint 69 

Micro Systems Int. 

Raw Copy VI. 3 44 

Micro Systems Software 

Excellence 189 

New Tek Inc. 

Digi-View Gold 149 

Digi-Paint 44 




MAGNAVOX 

9CM082 14" VGA Display 

S399 



Sub-Logic Corp. 

Flight Simulator II 
WordPerfect Corp. 

WordPerfect 



$39 



189 



MACINTOSH 



Olympia 

NP-30 Mac 150cps $289 

Seikosha 

SP-1000AP Mac 239 

Everex 

EMAC 20 Deluxe 20MB 595 

EMAC 60T 60MB Backup 895 

PCPC 

21MB SCSI Hard Drive 699 

Cornerstone 

SinglePage Display SE 899 

DualPage Display SE 1699 

Magnavox 

9CM080 14" VGA Display 519 

RasterOps 

1948S Trinitron 3395 

Sigma Designs 

PageView SE 849 

Laser View II 1899 

New Image Technology 

MacScan Pro Sheetfeed 1399 

MacScan Pro Flatbed 1789 

Practical Peripherals 

Mac 2400 Stand Alone 239 

Shiva 

NetModem V2400 459 



AMflim* 



Amdek 

Video 210 Amber 85 

Video 410 TTL Monochrome 145 
Video 432 VGA Monochrome 169 



TTL Amber 
1 Comp./RGB 
1 HiRes EGA 
' VGA Display 



Color 732 VGA Color 

Cornerstone 

SinglePage Display 

Magnavox 

7BM623 12' 

CM8762 14' 

9CM053 14' 

9CM062 14' 

NEC 

JC-1402 Multisync 

Packard Bell 

PB-1272 12" TTL Mono 

PB-1472 14" TTL 132 Col. 

PB-1422EG 14" HiRes EGA 

Polaroid 

Palette EGA Plus 

Princeton Graphics 

Max-12e 12" TTL Amber 

Seiko Instruments 

CM-1430 14" VGA 

Taxan 

770+ MultiVision Display 

Wyse Terminals 

WY-30, 50, 60 

Zenith 

ZFM-1490 14" VGA Analog 



ULTIFUNCTION 



399 

899 

79 
249 
369 
349 

589 

79 
109 
359 

2399 

149 

649 

529 

Call 

639 



ATD-ZuckerBoard 

Color Half Card 79 

Monochrome Graphics Adpt 79 



AST 

Six Pak Plus Board $149 

VGA Plus Adapter 389 

Boca Research 

TopHat 1 28K Expansion 1 29 

Boca Ram/ AT 0-4MB Board 149 

Boca MultiEGA 189 

DCA 

Irma 2 3278 Board 




INTEL 8087 IBM 
PC/XT Coprocessor 

$ 88 



Emerald 

3XTwin 5251 Local Emulat. 669 

Everex 

Magic I/O AT Par/Ser 

Ram 3000 Deluxe 0-3MB Bd. 

Micro Enhancer EGA 

5th Generation 

Logical Connection 256K 

Hercules 

Graphics Card Plus 

Intel 

AboveBoard 2 Plus w/OK 

AboveBoard PS/286 w/512K 

AboveBoard Plus w/512K 

AboveBoard Plus I/O 512K 

Inboard 386/PC 80386 CPU 

80287-8 IBM XT 8MHz CoP. 

80387-16 16MHz 80386 

Orchid Technology 

ProDesigner VGA 

TinyTurbo 286 



59 

89 

169 

479 

179 

319 
419 
429 
579 
769 
219 
399 

329 

285 




TOSHIBA 

T1000 8088 Laptop 

s 789 




Your Source for Hardware, Software & Peripherals 
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For Quality Computer Products 



Paradise 

AutoSwitch EGA 480 Adpt. Call 
Video 7 

Vega VGA Adapter $285 

FastWrite Video Adapter 359 



STORAGE DEVICES 



American Power 

450AT + UPS Backup 439 

ATD-ZuckerBoard 

Tandy 30MB HardCard 479 

Everex 

Floppy Stream 40 40MB Int. 359 

Excel Stream 40T 40MB Int. 529 

Miniscribe 

8425 20MB V/i" 40Msec 259 

3650 40MB 5'/." 61Msec 349 

6085 70MB 5 , /V 28Msec 599 

Mountain Computer 

TD-4340 40MB Int. Tape 319 

TD-4440 40MB Ext. Tape 459 

Plus Development 

20MB HardCard 549 

Seagate 

ST-225 20MB w/cont 269 

ST-238 30MB w/cont 289 

Sysgen 

Bridge-File 5 l /z" External 249 

Smartlmage 60MB Internal 479 

QIC-File 60MB External 599 

Omni Board Controller 79 



COMPUTERS 



This Month's Featured Product: 



Amstrad 

PPC-640 Portable 899 

AST 

Premium 286 Model 80 1499 

Compaq 

Deskpro & Portable 286/386 Call 

NEC 

Multimate Laptops Call 

PC-TOO 

640K 10MHz 8088 Desktop 699 

512K 12MHz 80286 Desktop 999 

Sysgen 

ProSystem 12MHz w/40MB 1999 

Toshiba 

T1200 Floppy/HrdD Lptp Call 

Zenith 

80286/386 Desktops Call 

SuperSport 20MB w/Modem 1999 



COMMUNICATIONS 



Anchor 

6480 C64/128 1200 Baud 

520 ST520/1040 1200 Baud 

1200 Baud External 

Atari 

XMM301 XL/XE 300 Baud 

SX-212 ST Modem 

Avatex 

1200 HC External 

2400 Baud Externa! 

ATD-ZuckerBoard 

2400 Baud External 

Everex 

Evercom 12 1200 Baud Int. 

Evercom 24 2400 Internal 



99 
129 
109 

44 
89 

99 
179 

129 

79 
149 

Evercom 24E+ 2400 Bd. Ext. 199 
Hayes 

SmartModem 1200 Baud 289 

SmartModem 2400 Baud 439 

Intel 
2400B Classic Internal 249 



Circle 64 on Reader Service Card 
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EPSON LX-800 

80 Column, 180 CPS Printer 



$179 



Murata 

Ml 200 Facsimile $779 

Practical Peripherals 

1200 Baud Internal 69 

2400 Baud Stand Alone 189 

Sharp 

FO-220 Facsimile Machine 999 

Supra 

2400 AT 2400 Baud Atari 169 

U.S. Robotics 

1200 Baud Direct Ext. 109 

2400 Baud Direct Ext. 199 



PRINTERS 



EPSON FX-850 
264cps, 80 Column 
$ 339 



Brother 

M-1709 240cps, 132 Col. 449 

HR-20 20cps Daisywheel 359 

HR-40 40cps Daisywheel 599 




Epson 

FX-1050 264cps, 132 Col. Call 

LQ-500 180cps, 24-Wire 299 

LQ-850 330cps, 24-Wire Call 

LQ-950 264cps, 24-Wire Call 

LQ-1050 330cps, 132 Col. Call 

Hewlett-Packard 

2225 Thinkjet 349 

NEC 

P2200 Pinwriter 24-Wire 349 

P5200 Pinwriter 265cps 579 

Okidata 

ML-182 + 180cps, 80 Col. 249 

ML-320 300cps. 80 Col. 359 

ML-390 270cps, 24-Wire 499 

Panasonic 

KX-P1080i 144cps, 80 Col. 169 

KX-P109H 194cps, 80 Col. 189 

KX-P1124 192cps, 24-Wire 349 

KX-P1524 24-Wire, 132 Col. 579 



Star Micronics 

NX-1000 RainBow Color $239 

NX-2400 24-Wire, 80 Col. 369 

Toshiba 

ExpressWriter 311 New 



SOFTWARE 



Ashton-Tate 

dBase IV 479 

MultiMate Advantage II 289 

Borland 

Paradox R-Database 439 

Quattro 149 

Central Point 

PC Tools Deluxe 49 

DAC Software 

DAC-EASY Accounting 59 

5th Generation 

FastBack Plus 99 

Fox Software 

Fox Base + Development 199 

IMSI 

OptiMouse w/Dr. Halo III 79 

Logictech 

C7 Mouse w/Software 79 

ScanMan Scanner 219 

Lotus Development 

Lotus 1-2-3 299 



MECA 

Managing Your Money $119 

Meridian Technology 

CarbonCopy Plus 5.0 119 

Microsoft 

Serial or Buss Mouse 109 

MSC 

OmniMouse 49 

Peter Norton 

Advanced Utilities 79 

Peachtree 

Complete Accounting 169 

Quarterdeck 

DESQView 2.02 79 

Server Technology 

EasyLan Starter Kit 179 

Software Publishing 

1st Choice 3.0 89 

1st Publisher 2.0 79 

Professional Write 2.0 179 

The Complete PC 

HandScan For PC 179 

Complete Answer Machine 269 

Traveling Software 

Lap-Link Plus 84 

WordPerfect Corp. 

WordPerfect 5.0 219 

Xerox 

Ventura Publishing 2.0 479 




PRACTICAL PERIPHERALS 

1200 Stand Alone Modem 
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Your Source for Hardware, Software & Peripherals 

800-233-8950 

In Canada call: 800-233-8949 

All Other Areas call: 717-327-9575 Fax call: 717-327-1217 

Educational, Governmental and Corporate Organizations 

Call toll-free: 1-800-221-4283 
CMO, 101 Reighard Ave., Dept. Al, Williamsport, PA 17701 



Over 400,000 SATISFIED CUSTOMERS • MAJOR CREDIT CARDS ACCEPTED 



MMC 



POLICY: Add 3% (minimum $7.00) shipping and handl- 
ing. Larger shipments may require additional charges. Per- 
sonal and company checks require 3 weeks to clear. For 
faster delivery, use your credit card or send cashier's check 
or bank money order. Credit cards are not charged until we ship. Pennsylvania 
and Maryland residents add appropriate sales tax. All prices arc U.S.A. prices and 
are subject to change. All items are subject to availability. Defective software will 
be replaced with the same item only. Hardware will be replaced or repaired at our 
discretion within the terms and limits of the manufacturer's warranty. We cannot 
guarantee compatibility. All sales are final and returned shipments are subject to 
a restocking fee. We arc not responsible for typographic or photographic errors. 
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WHAT'S NEW 



HARDWARE • OTHER 



Battery-Powered 
Data Logger 

The Tattletale Model 6 is 
a feature-packed data log- 
ger for applications not only 
where AC isn't readily avail- 
able, but where the machine 
sometimes has to run for 
months on end without atten- 
tion. Manufacturer Onset 
Computer claims that an ap- 
plication that takes two weeks 
to fill the power-switched 20- 
megabyte hard disk drive uses 
only eight alkaline AA cells. 

The Model 6 offers up to 2 
megabytes of storage capacity 
for about the price of 28K 
bytes on the popular Model 5 . 
It has 11 10-bit A/D chan- 
nels, 14 individually program- 
mable I/O lines, a UART (the 
RS-232C interface), four 
power modes, and its own 
operating system, TTBASIC. 

The 10-bit converter can 
sample and store all 1 1 chan- 
nels at 100 Hz. Most of its 14 
individually programmable 
I/O lines have optional alter- 
nate functions, including 
counting, square wave gener- 
ation, software UART, and 
shift register I/O. 

A separate serial interface 
contains the drivers for the 
main 9600-bps UART. You 
offload stored results either 
using XMODEM or format- 
ting with TTBASIC Print 
statements. 

TTBASIC is much like 
BASIC, as the name implies, 
but it has an in-line symbolic 
assembler. You can also tailor 
the speed-critical portions of 
your applications with assem- 
bly language subroutines that 
you invoke directly from the 
BASIC program. 

A daughterboard accom- 
modates signal conditioning 
and I/O expansion while it 
provides physical support and 
brings up power and the digi- 
tal and analog I/O signals. One 
row of pins brings out inter- 
nal bus lines, allowing you to 
add specialized hardware. 




Onset Computer 's Tattletale data logger. 



Price: $1750. 
Contact: Onset Computer 
Corp., 199 Main St., P.O. Box 
1030, North Falmouth, MA 
02556, (508) 563-2267. 
Inquiry 1174. 



Protect Expanded 
and Extended 
Memory 

The UniSaver 100 is an 
uninterruptible power 
supply that provides power 
protection for LIM 4.0-com- 
patible expanded and ex- 
tended memory on your IBM 
XT, AT, or compatible 
system. 
In fact, it works to pre- 



serve and restore the actual 
computer processes taking 
place in RAM at the exact 
point of power interruption, 
claims manufacturer Universal 
Vectors. 

When AC power is re- 
stored to your computer, the 
contents of both the ex- 
panded/extended memory files 
and the RAM/system board 
files are transferred back to 
your operating RAM. Then 
processing resumes exactly 
where it left off. 
Price: $1495. 

Contact: Universal Vectors 
Corp., 580 Herndon Pkwy., 
Suite 400, Herndon, VA 
22070, (800) 777-7860; in Vir- 
ginia, (703) 435-2500. 
Inquiry 1175. 



Postmortem 
Diagnoses IC Faults 
in Seconds 

The Postmortem card is 
an in-circuit diagnostic 
module for the IBM XT, AT, 
and compatibles that attaches 
to the bus and detects faults 
on every IC in the motherboard 
down to individual pins. 

A set of BIOS chips re- 
places the motherboard BIOS 
for power-on self tests; a 
complete diagnosis of the en- 
tire base RAM is also made. 
Manufacturer Swisscomp says 
that up to 98 percent of IC 
faults are detected— and in less 
than 30 seconds. 

When the Postmortem de- 
tects a fault, it displays the 
code relating to the specific 
fault on an alphanumeric 
display. Or, if the video cir- 
cuit is operational, it will 
display the diagnostic results 
on the screen. The manual has 
IC diagrams and an index for 
quick fault-finding. 
Price: $459. 

Contact: Swisscomp, Inc., 
5312-56th Commerce Park 
Blvd., Tampa, FL 33610, 
(813)628-0906. 
Inquiry 1176. 

continued 



Mouse Makes Lotus 1-2-3 Input Faster 



A luxury mouse with an 
optical scanner add- 
on, an audio module, and 
software makes it quick and 
easy to input vast columns of 
numbers into Lotus 1-2-3. 

The MarqMouse lets you 
input numbers as fast as you 
can move the mouse scanner 
across them and audibly rec- 
ognize that the number is 
correct. That's about four 
times faster than the fastest 
accountant could possibly 
key those numbers into a 
computer, the company 
claims. 

Besides the scanner com- 



ponents, the MarqMouse 
provides many features, in- 
cluding upto 600-dpi resolu- 
tion, ballistic control (i.e. , if 
you move the mouse quickly, 
the curser jumps to atten- 
tion; if you move it slowly 
and carefully, the cursor 
doesn't accelerate beyond 
first gear). 

You also get 16 levels of 
gray scale, the transparent 
scanning window, and a fea- 
ture for paintbrush-type 
scanning with wide strokes. 

When the MarqReader is 
upgraded for optical charac- 
ter recognition (OCR), you 



get numeric recognition of 
even handwritten numerals, 
the transparent window , and 
the audio feedback for accu- 
rate input. 

The MarqMouse is com- 
patible with the IBM XT, 
AT, PS/2s, and compatibles; 
your system should have at 
least 256K bytes of RAM. 
Price: Mouse, $199; scan- 
ner, $799; OCR system, 
$1299. 

Contact: Marq Technol- 
ogies, 6285 Nancy Ridge 
Dr., San Diego, CA 92121, 
(619)452-2373. 
Inquiry 1177. 
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micro-cap m: J/ 

THIRD-GENERATION INTERACTIVE 

CIRCUIT ANALYSIS. MORE POWER. 

MORE SPEED. LESS WORK. 



MICRO-CAP III,™ the third generation 
of the top selling IBM® PC- based interac- 
tive CAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program's window-based opera- 
tion and schematic editor make circuit 
creation a breeze. And super-fast SPICE- 
like routines mean quick AC, DC, Fourier 
and transient analysis — right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros. And, using 
stepped component values, rapidly gener- 
ate multiple plots to fine-tune your circuits. 

We've added routines for noise, impe- 
dance and conductance — even Monte 
Carlo routines for statistical analysis of 
production yield. Plus algebraic formula 
parsers for plotting almost any desired 
function. 




Transient analysis 
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Modeling power leaps upward as 
well, to Gummel-Poon BJT and Level 3 
MOS — supported, of course, by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There's support for Hercules® CGA, 
MCG A, EGA and VGA displays. Output for 
laser plotters and printers. And a lot more. 

The cost? Just $1495. Evaluation ver- 
sions are only $150. 

Naturally, you'll want to call or write for 
a free brochure and demo disk. 



Schematic editor 
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1021 S. Wolfe Road, 
Sunnyvale, CA 94086 
(408) 738-4387 



Monte Carlo analysis 



MICRO-CAP 111 is a registered trademark of Spectrum Software. 
Hercules is a registered trademark of Hercules Computer Technology. 
IBM is a registered trademark of International Business Machines, Inc. 
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WHAT'S NEW 



SOFTWARE • PROGRAMMING 



Let Your Fingers Do 
the Walking Through 
Turbo C 

You can add a special 
menu to Turbo C ' s main 
menu with Vizit! and have a 
host of C functions at your fin- 
gertips. To use Vizit!, you 
select the type of function you 
need, and then browse 
through more than 400 func- 
tions and descriptions. 

You can search by cate- 
gory, by last used, or by wild 
cards. A quick reference to 
the C language is available, 
and an auto-insert feature in- 
stantly types in functions. 

Vizit! runs on the IBM PC 
with DOS 2.0 or higher and 
58KbytesofRAM. 
Price: $49.95. 
Contact: Computer Ties, 
4948 Thunderhead, El 
Sobrante,CA 94803, (415) 
223-6944. 
Inquiry 1111. 



Cross View 
Analyzes Volumes 
of Data 

CrossViewis a data- 
analysis tool that works 
by identifying key patterns in 
large volumes of data. It offers 
an unlimited, multidimen- 
sional view of your data. 

You first collect data from 
micro, mini, or mainframe 
computer sources, and Cross- 
View compresses it with its 
Transformation Module. The 
Analysis Module lets you view 
and analyze any cross section 
of the array by identifying 
cells, rows, columns, and 
pages from the data elements. 
You can also revise the view 
with just a few keystrokes, 
according to DataEase. 

Cross View analyzes data 
using advanced compression 
and access methods such as 




The Vizit! menu offers over 400 Turbo C functions. 



tensorial analysis, using vec- 
tor-processing technology 
and w-dimensional geometry, 
which are transparent to the 
user. The program stores only 
unique values within the data 
set, rather than each of the 
records, thus reducing the 
size of the data file. 

CrossView runs on the 
IBM PC with at least 640K 
bytes of RAM and DOS 3.0 
or higher. The company rec- 



ommends a hard disk drive 
and a CGA monitor. 
Price: Single-user version, 
$2000; multiuser server pack 
for up to six users, $3000; 
workstation pack for three ad- 
ditional users, $1000. 
Contact: DataEase Interna- 
tional, Inc., 7 Cambridge Dr., 
Trumbull, CT 066 11, (800) 
243-5123; in Connecticut, 
(203) 374-8000. 
Inquiry 1107. 



GCLISP Developer 
Upgraded 

Gold Hill Computers has 
what it claims is a faster 
and smaller version of 
GCLISP Developer, a Com- 
mon Lisp that offers an im- 
proved graphical environment 
and support for Gold Hill 
Windows. 

Version 3 . 1 runs 20 per- 
cent faster and uses up to 40 
percent less memory than 
version 3.0, according to the 
company. Another enhance- 
ment is that it generates code 
faster. 

GCLISP Developer 3. 1 
runs on 80386-based IBM PCs 
with at least 640K bytes of 
RAM and at least 3 megabytes 
of extended memory. 
Price: $1995. 
Contact: Gold Hill Com- 
puters, Inc., 26 Landsdowne 
St., Cambridge, MA 02139, 
(617)621-3300. 
Inquiry 1108. 

continued 



Build a Bridge to Windows 



Microsoft Windows, un- 
like other windowing 
environments such as Quar- 
terdeck's DESQview, has 
never exactly been friendly 
to applications that aren't 
written specifically for it. 
Although it's possible to run 
popular applications such as 
Lotus 1-2-3 or dBASE in a 
system that uses Windows, it 
requires extra steps, and you 
need to exit Windows. 

But help is on the way. 
Softbridge Microsystems is 
shipping Bridge/286 and 
Bridge/386, programs for 
integrating non-Windows- 
specific applications into the 
Windows environment. You 
can think of the programs as 
a sophisticated batch lan- 
guage that lets you integrate 
both Windows and non-Win- 
dows applications under 



Windows' common graphi- 
cal user interface. 

Besides features that are 
similar to DOS's familiar 
batch language, Bridge also 
allows you to design custom 
menus and dialog boxes, and 
set up sophisticated connec- 
tions including interapplica- 
tion messages. It's all done 
using a standard ASCII file. 
The Bridge program itself is 
actually a Windows pro- 
gram that makes it appear 
that all applications on a 
system are running under 
Windows. 

Both versions of Bridge 
work with all major DOS ap- 
plications, but Bridge/386 
takes advantage of the 
80386's power to deliver 
true multitasking of both 
Windows and non-Windows 
applications. 



Bridge/286 works with all 
80286-based systems and re- 
quires Windows/286. 

Bridge/386 requires an 
803 86-based system and 
Windows/386. 

Softbridge has also devel- 
oped the Bridge Tool Kit, 
with specific interfaces for 
Microsoft Excel, dBASE III, 
andboth C and assembly lan- 
guage. According to the 
company, an OS/2 version of 
Bridge for Presentation 
Manager w i 1 1 be available by 
the middle of this year. 
Price: Bridge/286, $149; 
Bridge/386, $299; Bridge 
Tool Kit, $695. 
Contact: Softbridge Micro- 
systems Corp., 125 Cam- 
bridgePark Dr., Cam- 
bridge, MA 02140, (617) 
576-2257. 
Inquiry 1106. 
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Cut loose from the LAN tangle with 
SCO XENIX and SCO FoxBASE+! 



With industry-standard SCO™ XENIX® System V and 
SCO FoxBASE+,™ you'll enjoy a real multiuser system 
that runs your existing dBASE III PLUS® code faster, easier, 
more reliably — and at half the cost! 

Greater Performance. With only a single PC and none of 

the traffic overhead required by a LAN server, 

The SCO Solution is lean and fast. Users 

share SCO FoxBASE+, applications, and 

data files via inexpensive terminals — all 

with greater performance. 

Greater Profitability. The SCO Solution gives 
you more for your money for greater profit- 
ability. An 8-user SCO XENIX system costs about 
half as much as an 8-user LAN — and adding 
each new user costs two-thirds less! 

Greater Reliability. Because an SCO XENIX 
system is more reliable than a LAN, you'll spend 
less time solving LAN problems and more time 
creating SCO XENK-based solutions. 

Easier to Administer. SCO XENIX systems can be easily adminis- 
tered by end users. LANs are much more complicated — multiple 
PCs, multiple PC configurations, and multiple sources of failure. 







Enhanced dBASE III PLUS Functionality. SCO FoxBASE+ works 

just like dBASE III PLUS, only better. It reads and writes the same 

data files, and runs your source code at compiled speed — 

without having to compile — for a shorter development cycle. 

Future Compatibility. An SCO XENIX system protects your 
investment because future compatibility is built in. 

By migrating your dBASE III PLUS applica- 
tions to The SCO Solution, you can cut 
your costs and increase your profits — 
both today and tomorrow. 

So cut loose from LANs and relax with 

a real multiuser solution — The SCO 

Solution— SCO XENIX and SCO FoxBASE+! 



Relax with 
The SCO Solution 



SCO FoxBASE+ is also available for larger UNIX® systems, and 
FoxBASE+ is available for DOS systems. 




THE SANTA CRUZ OPERATION 



(800) 626-UNIX (626-8649) 

(408)425-7222 

FAX: (408) 458-4227 

TWX: 910-598-4510 SCO SACZ 

E-MAIL: ...!uunet!sco!info info@sco.COM 
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SCO XENIX System V and the SCO XENIX family of software solutions are available for all 80286- and 80386 -based industry-standard and Micro Channel" computers. 

SCOjnd the SCO logoare trademarksoflheSantaCniz Operation, Inc. Micro Channel is a trademark of International Business Machines Corporation. dBASE HI PLUS is a registered trademark of AshtonTate. XENIX is a registered trademark of Microsoft Corporation. FoxBASE* is a trademark 
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But they're not all switching 
to the database management 
system you might expect. 

In a recent industry 
survey* two-thirds of the 
respondents who intended 
to buy a DBMS did not intend 
to buy dBASE. 

And, perhaps coinci- 
dentally two-thirds of recent 
R:BASE® buyers have used 
another DBMS before. 

Why are they switching 
to R:B ASE? 

Because nobody 
really needs a DBMS: they 
only need what a DBMS 
can do. 

And users find that 
the friendly facade of other 
software is fine for questions. 
But R:BASE has the right 
answers for their information 
management needs. 

With R:BASE, you 
can handle all your data 
management (not just queries) I 
without learning a single 
command. Our Prompt By 
Example (PBE) lets you point- 
and-pick, then R:BASE does 
the work. 

When you find that you're repeat- 
ing yourself, you automate simply by record 
ingyour actions in a macro file. 

Or use our application generator 
to quickly create complete, correct business 
programs without touching a line of pro- 
gram code. 




Data is data, but 
information is power. 



R:BASE gives you that power. 

And even impartial judges seem 
to agree: PC Magazine, Software Digest, 
Datapro and InfoWorld all just gave 
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R:BASE their highest marks. 

Because to its ease-of-use, 
R:BASE adds speed, functionality 
and data integrity in a combination 
you don't get with dBASE, Paradox, 
DataEase, Oracle or any of the 
other contenders. 

R:BASE is optimized for 
speed, with an intermediate code 
compiler that makes your appli- 
cations sing. And a true com- Xj^^^ 
piler is on its way UIIIUlMv 

You can use its English- 
based language in command IIMFO 
mode, to modify programs 
R:BASE writes for you, or to 



Software 
Digest 



And networking is free for up to three 
users. It's also easy so any single-user 
application can be run on a multi-user 
LAN with a single command. And our 
advanced concurrency control, unlike 
earlier-generation auto-refresh 
in other DBMSs, won't bring your 
network to its knees when you 
expand with our Six-Pack or 
Network Unlimited versions. 



WORLD 



write your own solutions from scratch. 

Simple menus, prompts and 
our "paint-the-screen" techniques make 

sophisticated 



R:BASE BUYERS 

PrwkxaDBMSua. 
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screens, forms and 
reports quick and 
easy to create. With 
R:BASE forms, you 
can view and 
update data from 
several tables at the 
same time. Create 
computed fields. Include scrolling regions 
so you can work with all the data from 
other tables. Add rules for data integrity 

And R:BASE is relational, so your 
rules stay with the tables-applications 
can't avoid or change them. And forms 
can be set up to cascade changes through 
related tables. So you can trust the infor- 
mation you get 

We also give you an SQL imple- 
mentation that even novices can use to 
create simple yet powerful queries. 



Applications that just 
wont quit 

R:BASE is the second-largest sell- 
ing PC DBMS in the world, and it's 
backed by all the training, service 

and third-party support you'll ever need. 
It's providing end-users with the 

information they need in large businesses 

and small. On stand-alone PCs and in 

networks sharing data with minis and 

mainframes. In insurance and real estate 

companies, factories and universities, 

government 

offices and the 

storefront down 

the street. 

Checkout 

whatR:BASE 

can do for you 

with your local ! 

dealer, or write: 

Microrim, Inc., 

P.O. Box 97022 

Redmond, 

WA 98073- 

9722. 

Call 1-800-624-0810 today. 

•Computer & Software News, 9/5/88. Microrim and R:BASE are trademarks of Microrim, Inc. Other 
products and services mentioned are not. © Microrim, Inc. 1988. 
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WHAT'S NEW 



SOFTWARE • SCIENTIFIC AND ENGINEERING 



Schematic Design 
with Extended 
Memory 

The original CapFast 
CF1000 schematic design 
program from Phase Three 
Logic is now available in a ver- 
sion that bundles what used 
to be a 16-megabyte extended- 
memory option package. The 
new program also includes a 
packaging program that as- 
signs reference designators and 
pin numbers to physical 
packages. And CF1000 now 
supports the Apple Laser- 
Writer and HP LaserJet. 

Other features included 
with the new CapFast are a 
schematic editor, a general- 
purpose symbol editor, a 2000- 
part symbol library, a parts 
list program, and interfaces to 
many printed-circuit-board 
CAD systems. 

The program runs on the 
IBM PC or PS/2 with up to 16 
megabytes of extended 
memory. 
Price: $495. 

Contact: Phase Three Logic, 
Inc., 1600 Northwest 167th 
Place, Beaverton, OR 97006, 
(503)645-0313. 
Inquiry 1118. 




CapFast flexible property editing. 



A Math Assistant 

Direct from Hawaii 
comes a program to help 
you with algebra, trigonom- 
etry, calculus, and matrix al- 
gebra. Derive goes beyond 
statistics programs, the com- 
pany reports, by performing 
two- and three-dimensional 
plotting, integer factoring, 
and more. 

As a sort of expert system, 
the program includes probabil- 
ity, statistical, and financial 
functions. 

The program is menu- 



driven and runs on the IBM 

PC with 5 12K bytes of RAM 

and DOS 2.1 or higher. It is 

available in 5 l A- or 3 Vi-inch 

versions. 

Price: $200. 

Contact: Soft Warehouse, 

Inc., 3615 Harding Ave., Suite 

505, Honolulu, Hawaii 

96816,(808)734-5801. 

Inquiry 1116. 



Math on the Mac 

Maple, a mathematics 
program that previously 
ran on workstations and 



mainframes, is now available 
in version 4.2 for the Macin- 
tosh. The program was devel- 
oped by the Symbolic Com- 
putation Group at the 
University of Waterloo in 
Canada to perform computa- 
tion including integers, ratio- 
nal numbers, polynomials, 
tensor manipulation, symbol- 
ic and numeric approximation, 
indefinite integration, statis- 
tics, linear algebra, calculus, 
and differential equations. 

The program comes with a 
library of over 1500 mathemat- 
ical functions, which you can 
modify or extend. 

The Mac version of Maple 
includes a Session Window 
where commands and results 
are entered and displayed; a 
Text Window, where you de- 
velop commands, annotation, 
and programs; and a Graph- 
ics Window that you can scale 
and size. 

Maple 4.2 runs on the 
Macintosh with at least 1 
megabyte of RAM and a hard 
disk drive. 
Price: $395. 

Contact: Brooks/Cole Pub- 
lishing Co., 511 Forest Lodge 
Rd., Pacific Grove, C A 
93950, (408) 373-0728. 
Inquiry 1117. 

continued 



Three for the Measure 

Converting units of mea- 
surement from one sys- 
tem to another is always a 
pain, especially with the dif- 
ferent systems used in differ- 
ent parts of the world, and 
for various scientific disci- 
plines. The past few months 
have seen a rush of programs 
that use your computer to do 
jobs like these. Here are 
three: 

According to Geocomp, 
SI Plus (Standard Inter- 
national Units Plus) contains 
all the unit conversion fac- 
tors commonly used by engi- 
neers and scientists, as well 



as those involved in educa- 
tion, commerce, and design. 
SI Plus has over 80 classes of 
units, and the company 
claims over 70,000 different 
conversions are possible. SI 
Plus runs on the IBM PC. 
Price: $79. 

Contact: Geocomp Corp., 
66 Commonwealth Ave., 
Concord, MA 01742, (800) 
822-2669; in Massachu- 
setts, (508) 369-8304. 
Inquiry 1113. 

For you Mac users, Con- 
vertUnits is a unit-con- 
version program that's avail- 
able in both desk accessory 



and HyperCard stack ver- 
sions. GraphicText Applica- 
tions claims the program 
contains over 1500 different 
measurement units. 

ConvertUnits runs on any 
Mac with at least a megabyte 
of RAM. The HyperCard 
stack version occupies 242K 
bytes and requires Hyper- 
Card 1.2 or higher. 
Price: Desk accessory or 
HyperCard stack, $59.95; 
both versions, $74.95. 
Contact: GraphicText Ap- 
plications, 815 Princess Ave., 
Vancouver, BC, Canada V6A 
3E5, (604) 255-8077. 
Inquiry 1114. 



Finally, there's UNIT- 
ize, which is shipped in 
both desk accessory and ap- 
plication versions and runs 
on the Mac. The program 
lets you choose from more 
than 150 of the most com- 
monly converted quantity 
sets. UNITize also lets you 
create your own custom 
quantity sets, or create cus- 
tomized versions. 
Price: $59.95. 
Contact: Rainbow Bridge 
Software, Inc., 4243 Hunt 
Rd., Suite 210, Cincinnati, 
OH 45242, (800) 548-8871; 
in Ohio, (513) 984-6861. 
Inquiry 1115. 
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QNX 



„ c UNIX 
vs OS/2 



Architecture can make or break a computer system. 



Don't make your systems bear the 
brunt of massive, monolithic monsters 
like Unix or OS/2. Instead, build your 
systems with QNX. The lean, efficient 
OS that's flexible enough to support 
any application. 

MULTIUSER, MULTITASKING, 
NETWORKING, AND MORE... QNX 

is both multiuserand multitasking. 
OS/2 isn't multiuser. Unix may be 
multiuserand multitasking, but it will 
hog a huge chunk of your hard disk and 
system memory. And neither Unix nor 
OS/2 can do integrated networking. 

QNX, on the otherhand, hums along 
using an efficient 150K of RAM, yet 
provides a powerful multiuser, multi- 
tasking, and integrated networking 
environment. 

TRUE DISTRIBUTED PROCESSING. 

A QNX-based PC LAN lets any user 
share any resource on the network- 
programs, data, devices, even CPUs- 
without going through the bottleneck 
of a central file server. With QNX you 
get mainframe power at micro prices. 

ADDED VALUE FOR VARS. QNX is 

flexible enough to run on any mix of 



PCs, ATs, PS/2s, with or without dumb 
terminals. Even diskless workstations 
are supported. So whether you start 
small or grow to mainframe proportions, 
you can easily build and maintain 
powerful, fault-tolerant systems with- 
out spending a fortune on hardware. 

REALTIME PERFORMANCE. Only 
QNX combines the performance of a 
dedicated realtime executive with the 
convenience of a rich development 
environment that includes a host of 
utilities, C compiler, full-screen editor, 
symbolic debugger, and multiple full- 
screen windows. 

DOS SUPPORT. For those who need 
their daily dose of DOS, QNX allows 
a DOS application to run as a single 
task on each PC on the network. 

FREE TECHNICAL SUPPORT. While 
users of other operating systems have 
to cough up hefty fees for support, QNX 
developers enjoy free hotline support 
and free BBS access. You'll get prompt 
answers to your questions and you'll 
share ideas and insights with fellow 
developers in the QNX community. 

It's time to make the move to QNX. 

Circle 213 on Reader Service Card 



THE ONLY MULTIUSER, MULTITASKING, 
NETWORKING, REALTIME OPERATING 
SYSTEM FOR THE IBM PC, AT, PS/2, 
AND COMPATIBLES 

Multiuser 10 (32) serial terminals per PC (AT) 

Multitasking 64 (150) tasks per PC (AT) 

Networking 2.5 Megabit token passing. 
255 PC's and/or ATs per 
network. Thousands of users 
per network. 

Realtime 4,250 task switches/sec (AT). 

Message Fast intertask communication 
Passing across the network. 

C Compiler Standard Kernighan and Ritchie. 

Flexibility Single PC, networked PC's, 
single PC with terminals, 
networked PC's with terminals. 
No central servers. Full sharing 
of disks, devices and CPU's. 

PC-DOS PC-DOS runs as a QNX task. 

Cost From US $450. 

Runtime pricing available. 




For further information or a free demonstration 
diskette, please telephone (613) 591-0931. 



Quantum Software Systems Ltd. • Kanata South Business Park -175 Terrence Matthews Crescent* Kanata, Ontario, Canada • K2M 1W8 

ONXis a registered trademark of Quantum Software Systems Ltd. The UNIX Operating System is a registered trademark of AT&T. IBM, PC, AT, XT and PS/2, PC-DOS and OS/2 are trademarks of International Business Machines. 



WHAT'S NEW 



SOFTWARE • BUSINESS 



Presentations on 
the Mac Desktop 

PresentationPro runs on 
the Mac and is compatible 
with Crosfield Design Sys- 
tems' computer slide-produc- 
tion equipment. You can 
create presentations on your 
Mac and send the files to a 
Crosfield Design Systems de- 
sign station for enhancements 
or to a Crosfield film recorder 
for imaging. 

The program offers user- 
definable formats and style- 
sheets. You have global con- 
trol over background colors, 
including 10 predesigned 
custom backgrounds, plus the 
ability to have custom back- 
grounds created. You can im- 
port object-based PICT files 
with proportional or random 
scaling or positioning. 

PresentationPro runs on a 
Mac with 1 megabyte of RAM. 
Price: $295. 

Contact: StradeWareCorp., 
12600 West Colfax Ave. , Suite 
B110, Lakewood, CO 
80215,(303)232-8282. 
Inquiry 1123. 




PresentationPro works with the Crosfield Design System. 



Unix Project 
Management 
on the Mac 

Micro Planner for the 
Macintosh now comes in 
a version that runs under 
A/UX, enabling you to take 
advantage of the networking, 
file sharing, and centralized 
storage capabilities of a Unix 
host computer system. You can 
access data from a Unix host, 
create project management 



ZIPping around the U.S. 



The ZIPwhere program- 
mer's toolkit from Ef- 
fective Data Solutions helps 
you with business chores 
such as address processing, 
inquiry handling, invoice 
processing, shippingandde- 
livery, and sales manage- 
ment. 

The toolkit includes a 
function library and data file 
that let your programs re- 
trieve, check, and manipu- 
late ZIP codes. ZIPwhere 
also determines the local 
timeofany place in the U.S. 
or the time difference be- 
tweenanytwoplaces. And it 
can calculate the distance 
between any two points in 
theU.S. 

Your program specifies 



the name and location of the 
ZIPwhere Data File, and 
then. you have access to all 
ZIPwhere functions. The 
company reports that a file 
with all data items included 
requires less than 1 mega- 
byte of storage. A minimum- 
configuration file requires 
only 53K bytes. 

ZIPwhere runs on IBM 
PCs running DOS 2.1 or 
higher. 

Price: $139; one update, 
$39; two semi-annual up- 
dates, $59; four quarterly 
updates, $99. 

Contact: Effective Data 
Solutions, 28225 Agoura 
Rd., Agoura Hills, CA 
91301,(800)777-8818. 
Inquiry 1122. 



modules on the Mac, and 
then share the information 
with others on a Unix-based 
network. 

Micro Planner uses the 
critical-path method for deter- 
mining schedules and pin- 
pointing critical deadlines and 
potential problem areas with- 
in a schedule. Logic diagrams 
show the sequence and inter- 
relationships of tasks in a proj- 
ect. You also have the ability 
to select the best use of people, 
equipment, and money for 
single or multiple projects 
using the resource analysis 
method. 

The program supports 
"what-if" analyses and in- 
stantly recalculates schedules 
and budgets when you revise 
your input. You can compare 
different what-if scenarios 
on-screen. 

Micro Planner is also 
available in an IBM PC ver- 
sion, and you can use files on 
either platform, according to 
Micro Planning International. 
The Macintosh version runs on 
theMac512KE, Plus, SE, 
and II. The IBM PC version re- 
quires Windows and runs on 
any PC that supports Windows. 
Price: Mac or PC version, 
$595. 

Contact: Micro Planning In- 
ternational, 235 Montgomery 
St., Suite 840, San 
Francisco, CA 94104, (415) 
788-3324. 
Inquiry 1126. 



Organizationware 

In describing Vortex, Robo- 
tronics coined the term "or- 
ganizationware." The pro- 
gram is an information 
management system that 
combines a database with soft- 
ware that you use regularly. 

The program comes with 
two word processors, a com- 
munications program, an im- 
port/export utility, and a vari- 
ety of business-oriented 
modules. 

Vortex runonthelBM PC 
with 640K bytes of RAM and 
DOS 3.3 or higher. 
Price: $595. 

Contact: Robotronics, Inc., 
11103 San Pedro, Suite 107, 
San Antonio, TX 78216, 
(512)344-5511. 
Inquiry 1124. 



ProQube Goes 
Three-Dimensional 

FormalSoft's new spread- 
sheet, ProQube, is the 
successor to QubeCalc. The 
new three-dimensional spread- 
sheet provides 512 rows by 
512 columns by 512 individual 
pages in its worksheet. The 
program has the ability to ro- 
tate and slice across multiple 
sheets, allowing you to view, 
enter, and manipulate data 
from multiple worksheets on 
the same screen. 

ProQube also has presenta- 
tion-quality graphics, which 
include the ability to generate 
3-axis bar and area charts with 
various fonts and colors, ac- 
cording to FormalSoft. 

ProQube runs on the IBM 
PC with 640K bytes of RAM 
and DOS 2.0 or higher. 
Price: $247.50. 
Contact: FormalSoft, P.O. 
Box 1913, Sandy, UT 84091, 
(801)565-0971. 
Inquiry 1125. 

continued 
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3X-LINK16 
the LAN ALTERNATIVE ! 




iiiiiia i!i!' m iiiiiiii! m 




You have multiple PCs, laptops, PS /2s® and ATs. Some 5 1/4" and some 3 1/2" computers. 

You need to move files between any and all of them... 3X-LINK16® IS FOR YOU. 

BESIDES, 3X-LINK16® allows you to share printers and automate backups. 



3X-LINK16, 

Your file transfer solution... 



3X- LINK 16 outperforms the competition 









is up and running in seconds. 

connects up to 16 compatible micros through 

their parallel ports. 

allows you to attach your printer through the 

same port. 

transfers files at 500,000 bps. 

copies files from remote micros in background, 

without interrupting remote programs. 

supports cables up to 400 feet. 



In addition, 3X-LINK16... 

• automates repetitive file transfers with its 
autoscript features. 

• allows you to send messages to any connected 
PC with its internal E-Mail system. 

• lets you share any connected printer with its 
spooling option. 



SUMMARY OF FEATURES 


3X-UHK16* 


Lap-Link* 


Brooklyn Bridge* 


Maximum number of PCs linked 


16 


2 


2 


Connects to parallel port 


Yes 


No 


No 


Transfer speed (bps) 


500,000 


115,000 


115,000 


Transfers in background 


Yes 


No 


No 


Shares printers in background 


Yes 


No 


No 


Dual window interface 


Yes 


Yes 


Yes 


Cable supplied 


12 Ft. 


6 Ft. 


6 Ft. 


Automated file transfer 


Yes 


No 


No 


Check space before sending 


Yes 


No 


No 


Internal E-Mail system 


Yes 


No 


No 



&^ r ^-ff ^ 




3X-LINK 16 

Through parallel port 




THE CHOICE IS YOURS ! 

3X-LINK16 comes complete with 3 1/2" and 5 1/4" 

software diskettes, parallel connectors, and a 12 

foot cable... all you need to connect two PCs for 

only $199. Additional stations can be added for 

$139 each. 

And you get our 30-day money back guarantee to 

insure your satisfaction. 

The only thing easier than choosing 3X-LINK1 6® is 

using it. 

For more information or to order 3X-LINK1 6® , 

contact your local dealer or call: 800-327-9712, 

or FAX: (201) 592-0908, or in N.J.: (201) 592-6874 



3X-LINK16, PS/2, Lap-Link, Brooklyn Bridge are registered trade marks 
of 3X-USA, IBM, Traveling Software, White Crane Systems. 




3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
Phone: (800) 327-9712 



L 
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Introducing the new small footprint 

FlexCache ZSeries. 

For fruitful comparisons. 



Models 
Microprocessor 



Bench Mark* 

Opt. MolhCoPiocestor 

Memory <ram) 
Storage 

1.A4MB.3 1/2- FD 
1.2M8.5 l/<TFD 

Fixed Disk Opt 



$2699.00 



ALR® Compaq® 

FlexCache Deskpro 
SX386-Modio 286 - mocjio 



B0386SX 80286 

16MHz 12MHz 

16KB, 1 wait state 
82385 Cache 



3.36 Mips 



1.93 Mips 



80387SX 16mhz 8028712MHz 



640K^ 



Optional ($225.00) 
40fv1B< 28ms 



Optional (S275.00) 



$3799.00 

ALR® Compaq® 
FlexCache Deskpro 
20386Z-Mod.io 386s-Mod.io 


80386 

20MHz 

64KB, EE 82385 

Cache 


80386sx 
16MHz 


4.78 Mips 


2.49 Mips 


80387. Weitek 


80387sx 


1MB ftr*** 


.. ._ t«pcr**±italo 
1MB |3Mfl 


i 

Optional (S225.00) 

d0MB<35ms. 

120MB<26ms 


Opttonal ($275.00) 

1 

20MB<29ms. 

40MB<30ms 


l6bitVGA 
600X600 


VGA 640 X 480 



$5199.00 

ALR® Compaq® 
FlexCache Deskpro 
25386Z-Mod io 20e-Mod. 10 


80386 
25MHz 

64KB.EE 82385 
Cache 


80386 
20MHz 
32KB 
Cache 


6.07 Mips 


4.60 Mips 


80387. Weitek 


80387, Weitek 


1MB Is-- 


1MB 1-2—M. 


i 

Optional ($225 00) 

40MB<35ms. 

120MB<28ms 


Optional (S275.00) 

1 

40MB<30ms. 

n0MB<25ms 


16blfVGA 
600X600 


VGA MO X 460 




W$gZ 



Prices and specitications or e subject to change. Verify with manufacturer. 



Compaq and Compaq Deskpro 286. 386s and 20e are registered trademarks of Compaq Computer Corp. PC-Kwik is a registered trademark of 
Multlsoft Corp. Deskview 386 is a registered trademark of Quarterdeck Office Systems. 



4S 

Winning 

FlexCache 

Architecture. 

WithALR's 
award winning 
design, the ZSeries 
incorporates the 
most advanced form 
of cache management. 
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It's a fruitless 
comparison 
when 
ALR is the 
obvious choice 



ALR FlexCache 
SX386Z 



No one compares 
with our three M K 
year warranty. \ 

ALRs quality is backed by 
an unprecedented three year 
warranty on all main CPU 
boards and a full one year 
warranty on entire systems. 
We also offer extended 
warranty programs and 
on-site servicing. 

And there's 
comparably more. 

Each system includes PC- 
Kwik®. The disk caching 




MR FlexCache 
20386Z 



utility voted PC Magazine^ 
Editor's Choice. 
In addition, Info Worlds 
product of the year, 
DESQview 386®, the power- 
ful multitasking and win- 
dowing program is included 
with the FlexCache Z 
systems until May 31, 1989. 

For more information on the 
FlexCache Z-Series or the 



name of your local authorized 
ALR reseller please call: 

1-800-444-4ALR 



TSSsr 



Advanced Logic Research, Inc. 

9401 Jeronimo, Irvine, CA 92718 
(714) 581-6770 FAX:(714) 581-9240 

For our Canadian office: 1-800-443-4CAN 
For our UK office: 1-800-444-4ALR 
For our Singapore- Asia/ Pacific office: 
(65) 258-1286 FAX: (65) 258-1285 
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WHAT'S NEW 



SOFTWARE • CONNECTIVITY 



DataLAN PC 
Network 

DataLAN is compatible 
with DOS, the IBM PC 
LAN Program, and other 
MS-NET-compatible network 
operating systems, according 
to Datapoint. The program 
supports Novell record-lock- 
ing protocols and uses the 
NETBIOS application pro- 
gram interfaces. It works with 
Ethernet, Token Ring, and 
ARCNET. 

The program can run 
using nondedicated servers. In 
addition, Datapoint has also 
introduced a dedicated server. 
The multitasking server can 
cache up to 32 megabytes and 
supports up to 12 gigabytes. 
An unattended network archi- 
val server supplies the back- 
up, which supports up to 35 
gigabytes of archival storage. 
Price: Four-user version, 
$595; eight-user version, 
$1 195; 255-user version, 
$1995; dedicated server, 
$2495. 

Contact: Datapoint Corp., 
9725 Datapoint Dr., San 
Antonio, TX 78284, (800) 
334-9968; in Texas, (512) 
699-7000. 
Inquiry 1129. 




Receiving messages with DataLAN. 



Micro-to-Mainframe 
File Transfer 

Working with Digital 
Communication Asso- 
ciates' IRMAlink, FT/Ex- 
press transfers files from IBM 
mainframes and IBM PCs 
faster than any of its current 
file transfer products, the 
company reports. The program 
comes in two versions: one 
supports the VM/CMS operat- 
ing system, and the other 
supports the MVS/TSO operat- 
ing system. 

Price: CMS or TSO version, 
$9000 per CPU plus $1800 for 



From Mac to PC and Back 



The Mac Mail Gateway 
lets you send electronic 
mail between Macs and PCs 
over the Banyan VINES- 
based Network Mail and 
QuickMail. The Gateway 
consists of the listener and 
the bridge. The listener runs 
as a VINES service on Ban- 
yan's VINES/386 or 80386- 
based servers. The bridge 
runs with the QuickMail Ad- 
ministrator program on a 
nondedicated Mac. The two 
communicate using the 
AppleTalk networking pro- 
tocol. You can connect Macs 
directly to the VINES server 



via Ethernet or through an 
Ethernet-to-LocalTalk 
bridge. 

Banyan reports that the 
Gateway is easy to install 
and requires no administra- 
tor intervention. With the 
Mac Gateway, you can also 
take advantage of other 
VINES mail gateways, such 
as SoftSwitch and EasyGate 
Fax, according to Banyan. 
Price: $795. 

Contact: Banyan Systems, 
Inc., 115 Flanders Rd., 
Westboro, MA 0158 1,(508) 
898-1000. 
Inquiry 1127. 



yearly maintenance license. 
Contact: Digital Communi- 
cations Associates, Inc., 
1000 Alderman Dr., Alpha- 
retta, GA 30201, (404) 
442-4000. 
Inquiry 1131. 



Face-2-Face 

Recently, a slew of re- 
mote control software 
programs have appeared on 
the market. Face-2-Face is an- 
other, but this one has the 
ability to communicate with 
Carbon Copy Plus. 

Face-2-Face is written in 
assembly language and uses as 
little as 65K bytes of RAM 
on an IBM PC. The program 
comes preconf igured for a 
variety of standard modems. 

The program was written 
with laptops in mind, accord- 
ing to Modem Controls. A 
phone book included with the 
program has a field for area 
codes: You type an area 
code, and the phone book 
automatically dials the 
number. 

Price: Host end, $149; re- 
mote end, $99. 
Contact: Modem Controls, 
432 North Clark St., Suite 
202, Chicago, IL 60610, 
(312)321-0018. 
Inquiry 1128. 



Vaccinate 
Your File Server 

FoundationWare, the 
maker of Corporate Vac- 
cine, has a vaccine for your 
file server. The program, 
called Certus, works with 
most network operating sys- 
tems and hardware, accord- 
ing to the company. 

When installing a LAN, 
the manager uses Certus to 
create a database of signature 
checks of programs approved 
for a given user or worksta- 
tion. The database then veri- 
fies the integrity of all pro- 
grams before loading them into 
memory, FoundationWare 
reports. 

The program monitors and 
audits systems used and keeps 
logs of all software use. It 
will intercept malicious or ac- 
cidental attempts to write 
damaging information to hard 
disks. 

The company reports that 
Certus is the only product that 
can automatically recover 
file servers or hard disks from 
crashes due to damaged par- 
tition tables, boot tracks, File 
Allocation Tables, root 
directories, and CMOS infor- 
mation. This automatic re- 
covery feature, however, does 
not work on Novell file 
servers or other file servers 
with non-DOS partitioning 
and formatting. Foundation- 
Ware expects to solve this 
problem in a future version of 
Certus. 
Price: $495. 

Contact: FoundationWare, 
Inc., 2135 RenrockRd., 
Cleveland, OH 441 18, (800) 
722-8737; in Ohio, (216) 
932-7717. 
Inquiry 1130. 

continued 
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Make your 
point without 
a trace of 
doubt* 




With the new 

HIPAD PLUS 

series. 



*£/.£, suggested retail prices, HIPAD Plus and 
Houston Instrument are trademarks of A METER, Ina 



If you've, .ever used a digitizer, you 
probably were surprised that it didn't 
do what you thought it would. You 
assumed that whatever you picked or 
moved or drew on the tablet would 
be accurately displayed on the screen 
and precisely reflected on output. In 
spite of its straight-forward appear- 
ance, it didn't take you long to learn 
that all digitizers were not created 
equal, or accurate, or even easy to use. 

Today there's a new line of digitizers 
that can meet your expectations. It's 
the new HIPAD Plus™ series. With 
sizes ranging from a compact 12" X 12" 
to a drafting-size 44" x 60" each model 
reflects Hi's tradition of price/perform- 
ance excellence. 

Compare, for example, the sleek 9012 
and 9018 models (shown below) which 
contain HFs exclusive tilt-correction 
feature. This unique feature lets you 
use the stylus like a pencil— no need 
to hold it in an awkward perpendicular 
position. HFs tablet captures only 
the points touched by the tip of the 
stylus, so you can make menu selec- 
tions, create freehand drawings, move 
the screen cursor, or edit pixel-by- 
pixel— without a trace of doubt. 

If you prefer a handheld cursor, you'll 
find HFs new four-button cursor has 
the same pin-point precision. (You'll 
also like the way it feels in your hand.) 

The HIPAD Plus digitizers are 
compatible with both your CAD and 
graphics systems. Each model proc- 
esses coordinates rapidly (up to 200 
pairs per second) and has a resolution 
of up to 2,540 lines per inch. This all 
adds up to high performance and 
accuracy— and it means you won't be 
replacing your tablet to meet the 
high-resolution demands of the future. 

And, with prices like $495* for the 
12"xl2" tablet and $795* for the 12" 
x 18" tablet, HIPAD Plus is affordable. 
Make your point without a trace of 
doubt. For details, call 1-800-444-3425 
or 512-835-0900. 

HOUSTON 
INSTRUMENT 

■A division of AMETEK 

8500 Cameron Road, Austin, TX 78753 
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WHAT'S NEW 



SOFTWARE • CAD AND GRAPHICS 



CADvance 
Upgraded 

Three-dimensional capa- 
bility, information man- 
agement, and expanded me- 
chanical and international 
engineering features have 
been added in the latest version 
of CADvance. 

Version 3.0 uses Visual 
Guidance System's user inter- 
face, which makes it possible 
to use any three-dimensional 
program, according to Isi- 
CAD. The interface also offers 
a three-dimensional refer- 
ence grid, a dynamic working 
plane, and a three-dimen- 
sional cursor that helps you to 
see your drawings on-screen 
as three-dimensional images. 

CADvance 3.0 offers a 
two-way link with dBASE II 
Plus. This eliminates the 
two-step process of converting 
CAD files to ASCII, then 
ASCII to database, according 
to IsiCAD. 

CADvance 3.0 runs on the 




CADvance 3. uses the Visual Guidance System user interface. 



IBM PC with 640K bytes of 
RAM, DOS 2.0 or higher, 
and a CGA or compatible 
graphics adapter. The pro- 
gram supports a mouse and a 
variety of digitizers. 
Price: $2995. 

Contact: IsiCAD, Inc., 1920 
West Corporate Way, P.O. Box 
61022, Anaheim, CA 92803, 
(714)533-8910. 
Inquiry 1136. 



Schematic Editor 
for $99 

SuperCAD is a schemat- 
ic-entry program that 
comes with a netlist genera- 
tor, a library parts builder, and 
an ASCII screen editor. 

Library part files are cate- 
gorized according to generic, 



CAD on the Mac 

FlexiCAD is a two-di- 
mensional CAD pro- 
gram for the Macintosh. It is 
the first product from the 
new Amiable Technologies. 

The CAD and drafting 
program takes advantage of 
the icons and windows envi- 
ronment of the Macintosh. 
The program offers un- 
limited undo/redo features, 
a graphical macro builder 
for frequently used proce- 
dures, and context-sensitive 
on-line help and prompts. 
You can position tear-off 
menu boxes anywhere on the 
screen, and customize type- 
faces, line styles, colors, 
symbols, and more. 

FlexiCAD cannot accept 
scanned images because it 
uses object-oriented rather 
than bit-mapped graphics. It 
does accept input from trac- 



ing tablets and can import 
and export PICT files or, 
with an optional conversion 
utility, DXF files. 

The program uses the 
cut-and-paste clipboard for 
text and image swapping 
with desktop publishing 
packages. 

With FlexiCAD, you can 
have up to four drawing files 
active at once, and each can 
have multiple viewing win- 
dows. You can also have an 
unlimited number of layers 
in each drawing. Drawing 
functions include move, 
copy, rotate, mirror, scale, 
and fill, plus dynamic rub- 
berbanding, and a constraint 
tool that can restrict lines 
both to a grid and to angles 
that you specify. 

The program also offers 
Bezier, B-spline, and Cardi- 



nal curve commands for 
tracing and technical illus- 
tration. Other features in- 
clude auto-dimensioning 
with labels in both English 
and metric units for linear, 
radial, and angular dimen- 
sions; user-defined icons; 
and the ability to merge 
drawings and abort redraws 
in process. 

FlexiCAD runs on the 
Mac II or IIx with at least 2 
megabytes of RAM and a 
hard disk drive. The pro- 
gram also runs on the Mac 
SE with a 68881 mathcopro- 
cessor. 

Price: $895; with DXF file- 
conversion utility, $995. 
Contact: Amiable Technol- 
ogies, 3508 Market St., 
Suite 210, Philadelphia, PA 
19104,(215)222-9006. 
Inquiry 1132. 



memory, microprocessor, 
programmable-logic-device, 
and digital-signal-processing 
chips. There is also a library of 
package outlines that assists 
you in laying out boards. 

SuperCAD is compatible 
with narrow and wide-car- 
riage, Epson or IBM-compat- 
ible dot-matrix printers. And 
you can print A- through E- 
size pages in low or high 
resolution. 

SuperCAD runs on the 
IBM PC with at least 320K 
bytes of RAM, DOS 2.0 or 
higher, CGA, EGA, or Hercu- 
les graphics capability, and a 
Mircosoft-compatible mouse. 
Price: $99. 

Contact: Mental Automa- 
tion, Inc., 5415 136th Place 
SE, Bellevue, WA 98006, 
(206)641-2141. 
Inquiry 1133. 



Generic Caters to 
Novice CAD Users 

The CADD Starter Kit, 
which includes Generic 
CADD Level 2, gives users a 
workbook tutorial, Generic's 
Basic Home Design symbol 
library, and tutorial and sam- 
ple drawings— all bundled to- 
gether to offer a complete in- 
troduction to drawing and 
drafting. 

The beginner will learn to 
create floor plans, elevations, 
product drawings, and alter- 
ations with the Starter Kit. You 
can also create flow charts, 
graphics, presentations, orga- 
nizational charts, forms, and 
flyers. 

The CADD Starter Kit 
runs on the IBM PC with 384K 
bytes of RAM, DOS 2.0 or 
higher, and a graphics card. 
Price: $159.95. 
Contact: Generic Software, 
Inc., 11911 North Creek 
Pkwy. S, Bothell, WA 
98011, (800) 228-3601; in 
Washington, (206) 487-2233. 
Inquiry 1134. 

continued 
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Produce Programs in a Flash 

With Smalltalk-80, the Best in 
Object-Oriented Technology. 




Ifs amatfng. 

In just a few years, object-oriented technology 
has become an overwhelming favorite. Witness the 
success of graphical user interfaces. But what's 
the best environment for developing these object- 
oriented programs? 

Fortunately, that's no mystery. It's the 
Smalltalk-80™program development environment 
from ParcPlace Systems. Pioneers of object- 
oriented technology. 

We deliver the most complete, fully-integrated 
system available, with everything you need to 
quickly and easily develop and implement pro- 
grams. Including a library of reusable code mod- 
ules. Browsers, inspectors, and debuggers. Text 
and graphics editors. Online assistance. Dynamic 
cross referencing. And much more. 

In fact, Smalltalk-80 is so comprehensive, 
Byte Magazine (1/89) felt compelled to rave, it ". . . 
includes everything you need for program develop- 
ment. Everything. And all the goodies are honest- 
to-God fully integrated." 

Even better, Smalltalk-80 gives you true port- 
ability. Write programs on a UNIX® workstation 
and deliver them directly on DOS and MAC OS 
machines. Or vice versa. 

To make sure you start fast and stay productive, 
we provide the best tech support in the business. 
Including training, documentation, a hotline, 
and more. 

For details on Smalltalk-80, write: 

ParcPlace Systems 
1550 Plymouth Street 
Mountain View, CA 94043 

Call 1-800-822-7880, ext. 20; in California, 

415-859-1000, ext. 20. Or use E-Mail. Our address: 

info@parcplace.com. 

When you see what it can do, you won't 
believe your eyes. 



DlglD 



ParcPlace 




Smalltalk-80 is a trademark of ParcPlace Systems, Inc. UNIX is a registered trademark of AT&T. © 1989, ParcPlace Systems, Inc. 
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WHAT'S NEW 



SOFTWARE • OTHER 



Assistance 

for Quattro Users 

Quattro-Assist 1 .0 is a 
tutorial for Borland's 
Quattro. It works in conjunc- 
tion with the Quattro user's 
manual and covers data en- 
try, spreadsheet functions, 
graphing, macros, and 
printing. 

The tutorial was created 
with Instant Replay and is 
actually a simulation of the 
Quattro program, letting you 
work directly with Quattro in 
a controlled environment. 
Price: $79.95. 

Contact: Nostradamus, Inc., 
3191 South Valley St., Suite 
252, Salt Lake City, UT 
84109,(801)487-9662. 
Inquiry 1140. 



hard disk drive are 

recommended. 

Price: $395. 

Contact: Model Software, 52 

Curtis Court, Broomfield, CO 

80020, (303) 469-0826. 

Inquiry 1119. 



A Model Language 

Model is a high-level ob- 
ject-oriented engineering 
language, according to its 
manufacturer. It is designed to 
provide solutions for real- 
time distributed process simu- 
lation and control. 

The language consists of 
math, logic, process control, 
man-machine, alarm, file 
management, and program 
control algorithms. Options 
include steam tables, front-end 
drivers, and LAN local/ 
remote system control. 

Model comes with a natu- 
ral-language interface prepro- 
cessor, a compiler, a screen 
display generator, and support 
utilities. 

To run Model, you need an 
IBM PC with at least 384K 
bytes of RAM. A math co- 
processor, color screen, and 



The Hunt for the 
Cursor Has Ended 

If you're spending too 
much time looking all over 
the LCD screen of your lap- 
top for the cursor, the No- 
Squint Laptop Cursor from 
SkiSoft is a memory-resident 
utility that may brighten your 
day— as well as your cursor. 

The software slows down 
the blink rate of the cursor. 
Since the cursor is controlled 
by hardware, the software has 
to take control. 

The No-Squint Laptop 
Cursor uses about 1 K byte 
of RAM and runs on DOS- 
based laptops. 
Price: $39.95. 
Contact: SkiSoft Publishing 
Corp., 1644 Massachusetts 
Ave., Suite 79, Lexington, 
MA 02173, (617)863-1876. 
Inquiry 1138. 



Automatic Page 
Reader 

Using intelligent page 
analysis, ReadStar VI lets 
you convert hard copy into an 
electronic file regardless of 
multiple column structure, 
graphical images, varying 
fonts, and portrait or land- 
scape format, according to 
I no vatic. 

ReadStar VI uses a mathe- 
matical modeling algorithm to 
analyze character shapes 
globally. The program recog- 
nizes normally contrasted 
characters from 4 to 20 points. 
It can also read extended 
ASCII text, proportionally 



spaced characters, and 
kerned text, along with foreign 
characters, stylized fonts, 
near-letter-quality print, bold- 
face, italics, and underlined 
text. 

Inovatic reports an accu- 
racy rate of 99.9 percent and 
claims that ReadStar VI rec- 
ognizes text at a rate of 4500 
characters per minute. The 
program outputs ASCII text. 

The program runs on the 
IBM PC with 640K bytes of 
RAM, DOS 3.0 or higher, 
and a hard disk drive. It is 
compatible with most scan- 
ners, according to the 
company. 
Price: $2495. 
Contact: Inovatic, 1911 
North Fort Myer Dr. , Suite 
708, Arlington, VA 22209, 
(703)522-3053. 
Inquiry 1137. 



Macro Collection 
for R: Base Users 

R: Macros is a collection 
of over 60 utilities and 
techniques for automating 
common R:Base database 
tasks. These include a basic 
library of reusable code, in- 
structions for their use, and 
tips from programmers who 
designed the applications. 

R: Macros is divided into 
five sections: ready-to-use 
macros, database and appli- 
cation utilities, forms and re- 
port utilities, tips and tech- 
niques, and financial macros 
and templates. 

The program runs on the 
IBM PC with at least 456K 
bytes of free RAM and DOS 
3.1 or higher. 
Price: $99. 

Contact: Microrim, 3925 
159th Ave. NE, P.O.Box 
97022, Redmond, WA 
98073, (206) 885-2000. 
Inquiry 1141. 



The Repair 
Engineer's Clone 

Instead of boxing up and 
shipping your broken PC off 
to the repair shop, you can 
fix it yourself with an interac- 
tive guidance system from 
Cess Computers. Compu-Fix 
for Generic PCs runs on a 
separate, working machine, 
and offers trouble-shooting 
techniques and diagnostics to 
help you repair your mal- 
functioning system. 

The program takes you 
through steps, instructing you 
to perform simple actions 
and then querying you to deter- 
mine the result of that action. 
This process continues until all 
malfunctioning parts are 
properly identified and the 
unit is repaired. 

Instructions are displayed 
on-screen. The program is 
menu-driven, and repair ac- 
tions and results are described 
in the form of yes/no ques- 
tions. At the end of a repair 
session, the program pro- 
duces an audit report summa- 
rizing the actions taken, 
which parts are in working 
condition, which parts need 
replacing, and the actions 
taken to verify that these 
parts need replacing. 

The company reports that 
you don't need any experience 
with computer repair, al- 
though it helps if you can rec- 
ognize basic computer parts. 

The program works to re- 
pair most DOS-based systems, 
including those with 8086-, 
8088-, 80286-, and 80386- 
based microprocessors. Cess 
reports that it works on laptops 
as well. 
Price: $499. 

Contact: Cess Computers, 
One Kendall Sq., Cambridge, 
MA 02139, (800) 888-2377; 
in Massachusetts, (617) 
494-4770. 
Inquiry 1139. 
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QUICK ACCESS 
EASY EDIT 



THE MATCHMAKER 
GOLDEN BOW SYSTEMS 



A MATCH FOR YOUR FILES— find disk 
information fast, no matter how it's formatted. 
No need to index or keyword your files— just 
describe what you want in plain English or 
regular expressions, and it's on your screenTto. 




The query panel is Vq's window into your disks. 



A MATCH FOR YOUR PATH— quickly 
search a file, a whole disk, or anything in 
between to find all the files with a match to 
your search pattern, then display each match 
in full context/ 



Dos Edit Flic Help facro Qiicnj 




WHEN YOU FIND IT, USE IT with Vq's full- 
featured editor or your own word processor, 
compiler, or custom macro. 

A MATCH FOR YOUR CREATIVITY— 

expand your creativity into a screenful of 
windows for different files or different parts 
of a file. Zoom them, compare them, edit them 
in parallel, or copy-and-paste to a new file. 



A MATCH FOR SYSTEM FAULTS— while 
you're working, auto-save is working too, so you 
can automatically start each session where the 
last one ended— even if it ended unexpectedly! 

A MATCH FOR YOUR APPLICATIONS— 

add Vq's access and editing talents to the appli- 
cations you know and love. 




After a query, Vq lists the flies containing the target pattern and 
displays the matching text, highlighted in context. 



Vq's Block command menu is pulled down for processing the 
marked block of text. 



A MATCH FOR YOUR STYLE— everything 
you want for creating and manipulating text, 
plus a few things you never thought to ask 
for— paragraph formatting, text centering, 
auto-indent, search-and-replace, copy, cut, 
delete or print blocks— effortlessly! 

A MATCH FOR YOUR DISPLAY— 25, 43, or 

50 line display modes, and you pick the screen 
colors! 

A MATCH FOR YOUR MOUSE— full mouse 
support with pull-down command menus 
means you don't have to remember anything. 
All Vq's power is delightfully accessible— just 
point and shoot! 



The small-pull down menu lists Vq's preconfigured Hot Links 
to other applications. 

Vq comes with Hot Links to popular applica- 
tions, and creating more is a snap. Pass your 
desktop publisher the file you created, format 
it, print it, then return to Vq to find your sales 
summary and jump-start your spreadsheet pro- 
gram, or write brilliant code and Compile-and- 
display-next-error. Vq shrinks to just 7K bytes 
during linkage and gives your applications 
room to run! 

A MATCH FOR YOUR CHORES— teach Vq 

whatever you do over and over. Vq's macros 
learn any input sequence for flawless playback 
at your command, for infinite customization! 

Vq operates with OS/2 or DOS 3.0 or higher 
in IBM-compatible systems with 256K bytes. 

Vq is a trademark of Golden Bow Systems 



SEE YOUR DEALER OR CALL TOLL-FREE 




(800) 284-3269 



GOLDEN BOW SYSTEMS 



FAX (619) 298-9950 
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2870 5th Avenue 
San Diego, CA 92103 

(619) 298-9349 



$270 



M/C VISA 

$5 US shipping 

CA orders add 7<7o 
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REGIONAL 



What's New 



The Fourteenth 
West Coast 
Computer Faire 

This year's West Coast 
Computer Faire, which is 
scheduled to last only three 
days instead of the usual four, 
is expected to attract 40,000 
people. The annual show, now 
in its fourteenth year, is one 
of the longest-running for 
small systems users. 

More than 50 conferences 
are planned on topics such as 
multimedia, including digital 
video, interactive voice, 
music, and animation; 
graphics, including a market 
overview, desktop publish- 
ing, where novices should 
start, and graphics for pro- 
fessionals; and operating-sys- 
tem debates. 



Other scheduled confer- 
ences include what's around 
the corner in computer 
games, shareware, periph- 
erals, and computer gizmos; 
networking issues of LANs, 
BBSes, E-mail, and linking 
IBM PCs to Macintoshes; data 
security; and the transition of 
the Macintosh into the corpo- 
rate environment. Jerry Pour- 
nelle is scheduled to speak. 

The Faire will be held at 
the Brooks Hall and Civic 
Auditorium in San Francisco 
from March 17 to 19. 
Price: Preregistration before 
February 27: three days, $14; 
one day, $10. On-site regis- 
tration: three days, $20; one 
day, $12. 

Contact: The Interface 
Group, Inc., 300 First Ave., 
Needham, MA 02194, (617) 
449-6600. 
Inquiry 894. 



How to Produce 

High-Performance 

Documentation 

Strategies for Developing 
High-Performance Docu- 
mentation is a seminar de- 
signed to help you create user 
documentation for software, 
hardware, and internal 
systems. 

Topics of the seminar will 
include project analysis, infor- 
mation analysis and manage- 
ment, effective use of team 
writing, on-line consider- 
ations, and reference-based 
training systems. 

The seminar uses analyti- 
cal methodology based on 
human factors research and 
cognitive sciences. The semi- 
nar will be held in San Jose, 
California, from March 21 to 



23 at the Holiday Inn. 
Price: $795 per person; $895 
for groups of two or more. 
Contact: Information 
Mapping, Inc., 275 Wyman 
St., Waltham, MA 02154, 
(617) 890-7003. 
Inquiry 892. 



Consortium 
to Sponsor CAD 
Conference 

SPOCAD, a CAD train- 
ing and educational con- 
sortium, will sponsor its 
fifth annual CAD conference 
at Coeur d'Alene in north- 
west Idaho. SPOCAD reports 
that the conference will be 
primarily a regional show and 
will focus on the microcom- 
puter-based CAD market. 

continued 



I just finished a Turbo C program in 45 minutes -- 
before, it would have taken me 2 hours. 




ANNOUNCING 
VIZIT! 1.0 

A Turbo C Add-on 



He 



Classify 
Convert 
Directory 
Graphic-Misc 



Low many times have you 
needed to use a Turbo C func- 
tion like gettime() -- but then 
couldn't remember exactly how to use it? 
Me, I was always forgetting what argu- 
ments a function used. But now I use 
VIZIT! And I've cut my programming 
t ime by 50%. 

File Edit Ron Compile Project Options Debug Break/watt 



FASTER. EASIER 
PROGRAMMING 

VIZIT! is ajprofessional add-on for 
Borland's Turbo C program. By at- 
taching its own menu to the Turbo C 
main menu, VIZIT! makes Turbo C 
programming LIGHTNING-FAST 
AND EASY. Now you can find the 

ferfect C function and description 
N JUST SECONDS! With 
VIZIT! , you'll write better programs 
-faster! 

And there's more including 
REFERENCE C - a useful reference 
popup of commonly-used C lan- 
guage items, and AUTQ-INSERT. 



I/O-Console 

I/O-Low Level 

I/O-Stream 

Math 

Memory 

Memory Alloc 

Misc 

Process Ctrl 

ScreenText 

Standard 

String 

System 

Time-Date 

FIND 

LAST 

REFERENCE C 

OPTIONS 



CAN YOU USE THE 
putimageO FUNCTION? 

putimage() outputs a bit image to the 
screen. Before I got VIZIT!, I didn't know 
it existed. In fact, I never used over 100 
of the more than 400 Turbo C functions! 

But now I can find just the right function 
for my task in THREE different ways. I can 
browse through related functions. Or use a 
wildcard search. Or recall a previously- 
used function. All from the menu! 

AUTO-INSERT 

Speeds Coding, Reduces Errors 

Tired of typing? The AUTO-IN- 
SERT feature instantly inserts a 
selected function call into your 
program. Fast. 

FOR EXPERTS AND 
BEGINNERS 

VlZIT! is ideal for all Turbo C 
users. Experienced programmers 
will appreciate how it speeds com- 
plex projects, beginners will find 
learning Turbo Ca SNAP! And 
VIZIT! is easy to use! If you know 
Turbo C, you already know VIZIT! . 

Now available! Optional VIZIT! kits for 
popular 3rd party C libraries! 



ONLY $49.95! 

VIZIT! is just $49.95. And if 
you order today you'll receive 
a valuable free gift! 



Free Programmer's Aid! 

224 pg 'Turbo C The Pocket 
Reference" by bestselling author 
H. Schildt. Complements VIZIT! 
by putting essential commands 

at your 
fingertips! | 

(Order 
MUST be 
made 
before 
May 1, 
1989). 




TO ORDER: (415) 223-6944 



Or send $49.95+$3 S/ to Com- 
puter Ties, 4948 Thunderhead, 
El Sobrante, CA 94803 (CA add 

$3.25 tax). MC, VISA, Check, Money 
Order (No COD). State 5-1/4, 3-1/2 disk. 

Requires: IBM-compatible, DOS 
2.00 or newer, Turbo C 1.0, 1.5, 2.0, 
2.0 Pro., 58k free RAM. VIZIT! is 
a trademark of Computer Ties. 
Turbo C is a registered trademark o' 
Borland International, Inc. 
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THE BETTER ALTERNATIVE 



■ 




EXPRESS 
SERIES II 

Designed for today's complex word processing, 
business and desktop publishing applications, 
the LaserPro™ EXPRESS Series II is a full- 
featured laser printer offering twice as much 
standard memory as competing printers. 



Fully compatible with software designed for 

seven popular printers, including Hewlett 

Packard LaserJet PLUS. 

Protects your original software investment. 

Allows flexibility for network environments. 

,OM bytes RAM standard. 

More room for on-line fonts, text and 

graphics. 

27 standard fonts. 
RS-232 and Centronics interfaces standard. 

Plug and go with virtually any system. 
8 page-per-minute print speed, with band 

buffering. 

Less waiting time for pages to print. 









FREE 
m MOUSE % 



mim^ 



OTHER 

EVEREX 

COMPUTERS 

286 System-Model 1800 

80286 CPU, 1.2MB Floppy, 

512K Memory, 101 Keyboard, 

FL/HD Controller, 6/8/10 Kbrd Selectable, 

195 Watt Power Supply, Optional 80287 Socket, 

FCC UL Approved. 

BMHz T Wait State 80286 Mono System $990 

10MHz T Wait State 80286 Mono System . . .$1395 
10MHz '0' Wait State 80286 Mono System . . . $1495 
12MHz '0' Wait State 80286 Mono System 

w/ 1MB mem $1725 

386 System-Model 3000A 

80386 CPU, 1.2MB Floppy, 1MB Memory, 101 Keyboard, 
FL/HD Controller, 64 Cache, 16MHz CPU '0' Wait Stote, 
195 Waif Power Supply. 

16MHz '0' Wait State 80386 Mono System . .$2225 

Hard Disks for all above systems 

20MB 65ms $249 

40MB 39ms $399 

BOMB 28ms $695 

144MB 16.5ms $1795 

For EGA (above systems) add $350 

For VGA (above systems) add $500 

PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE. 



e> "^ 
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REGIONAL 
WHAT'S NEW 



SPOCAD consists of 85 in- 
dustries, educational institu- 
tions, and government agen- 
cies in the inland Northwest. 
The consortium was founded 
in 1984 in Spokane, Washing- 
ton, to provide CAD training 
and support services for busi- 
nesses, schools, and 
individuals. 

The community colleges of 
Spokane and Gonzaga Univer- 
sity contributed funds to es- 
tablish the center, located in 
Gonzaga' s engineering 
building. 

Any company, school, or 
individual can join SPOCAD 
and gain access to CAD 
courses, PC- and mainframe- 
based CAD systems, digitiz- 
ing and plotting services, and 
other aspects of CAD tech- 
nology. SPOCAD membership 
fees range from $100 to 
$500. 



SPOCADE V will feature 
30 technical sessions, in- 
cluding Macintosh and other 
non-IBM-compatible plat- 
forms, architectural/engin- 
eering/construction platforms, 
management and networking 
issues, OS/2 and Unix, archi- 
tectural facilities, and other 
CAD issues. Last year's exhib- 
itors included Apollo Com- 
puter, Intergraph, Digital 
Equipment Corp. , Tektronix, 
Synthesis, and Unisys. 

SPOCADE V will be held 
from June 29 to July 1 . 
Price: Technical sessions: 
for SPOCAD members, $150 
for two days; for non- 
members, $200 for two days; 
discounts are available for 
educators and students. 
Contact: SPOCADE V, East 
502 Boone Ave., Spokane, WA 
99258, (509) 484-6812. 
Inquiry 893. 



University 
to Sponsor 
Seminars 

Over 50 seminars and 
100 vendors will be fea- 
tured at the University of 
Washington's Computer Fair, 
which is free and open to the 
public. 

The fair will be held at the 
university's student union (the 
HUB), and it will feature 
seminars on image processing, 
three-dimensional modeling 
and animation, supercomput- 
ing, and many others. 

The fair's hours will be 
from 10 a.m. to 8 p.m. on 
March 15 and 9 a.m. to 5 
p.m. on March 16. 
Contact: Sheryl Blix 
Burgstahler, Desktop Com- 
puting Services, University 



of Washington, FK10, Seattle, 
WA 98195, (206) 543-0683. 
Inquiry 895. 



Hi-res Video Focus 
of Next SVCS 
Meeting 

Video Seven and Hercules 
technology will be the 
topic of the next general 
meeting of the Silicon Valley 
Computer Society (SVCS) at 
the Tech Mart in Santa Clara, 
California, on March 8 at 
7:30 p.m. . The meeting is 
open to the general public. 
Price: Annual membership 
fee, $30. 

Contact: SVCS, 1330 South 
Bascom Ave., Suite D, San 
Jose, CA 95128, (408) 
286-1271. 
Inquiry 965. 



# 



MICRO UNIVERSE™ 

"Lowest Prices in the Universe" 



(800) 441-4LAN National Order Line • (213)316-6598 In California 



SYSTEM 

ACER710 $ 781 

ACER900 $1431 

ACER910 $1260 

ACER915 $1231 

ACER1100 $2528 

AST Model 80 $1527 

AST Model 300 $2858 

LAPTOPS 

Toshiba Call 

Toshiba 1200 $1481 

Zenith Call 

Mitsubishi 

MP286L $2439 

PRINTERS 

HP LaserJet $1750 

Panasonic 

1091i $ 212 

Laser $1629 

NEC 

P5200 $ 549 

LC890 .$2934 

Toshiba 

P351SX $ 974 

P321SL $ 542 



LAN PRODUCTS 

Novell Complete 2-Users 
Turnkey Network 

- 3 XT/1 Computers 

- Monitors 

- 40 meg Hard Drive 

- Novell ELS I O/S 

- Arcnet Boards 

- Installed & Configured ....$2,300 

Novell Complete 4-Users 
Turnkey Network 
-1 AT/12 Computer 

- 3 XT/1 Computers 

- Monitors 

- 80 meg Hard Drive 

- Novell ELS I O/S 

- Arcnet Boards 

- Installed & Configured ....$4,399 

Call for Other Novell 
Turnkey LAN Packages! 

TAPE DRIVE 

Archive 125 $714 

Mountain 125 Call 



SOFTWARE 

WordPerfect 5.0 $225 

WordPerfect 5.0 (LAN) $364 

Lotus 123 $288 

R: Base for DOS $439 

R: Base for DOS (LAN) $606 

Pagemaker 3.0 $466 

DBasellk $393 

DBasellk (LAN Pack) $603 

Microsoft Word $197 

Microsoft Window2.0 $ 62 

PC Excel $278 

Flight Simulator $ 31 

Sprint $107 

WordStar 5.0 $241 

BOARDS 

Intel 386/PC $735 

Intel Above Board " $958 

AST Six Pak Plus $242 

AST Hot Shot $378 

ATI EGA Wonder $196 

Everex EGA $135 

Paradise VGA $274 



MODEMS 

Everex 1200B $152 

Hayes 1200B $250 

UPS 

DataShield 800W $682 

MISC. 

Ribbons Best Price! 



Technical Assistance Hours: 

Mon-Fri, 8am - 6pm. 

Address: 21247 Hawthorne Blvd. 

Torrance, CA 90503. 

Prices are subject to change without 

notice & reflect cash discounts. 

We accept most major credit cards, 

personal/company checks. Corporate 

accounts welcome. On-site Network 

installation & training available. 

Ask about our RENT- A LAN Program. 

Shipping + 5% handling. 

In California & International Orders: 

(213)316-1666 

Technical Assistance Line: 

(213)316-4008 
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$2.50 

Per Disk/10 or more 



ACCOUNTING 



Q Billpower Plus (2 disks)— A complete time and bill- 
ing program for professionals, (hard disk required) 

□ Financial Consultant 3.0 — An excellent accounting 
program for home or office. 

□ Medlin Accounting — Complete with Gen. Ledger, 
Accounts Receivable, Accounts Payable & Payroll. 

D Small Business Accounting 1.3 - An excellent ac- 
counting program designed for small businesses. 



BUSINESS/HOME 



□ Blakbook — A handy program that will keep track of 
your addresses and print out nice address books. 

□ Express Check — A great program to manage your 
checking accounts! 

D Home Budget & Money Manager — The title says it 
all! Easy to use. 

□ Home Inventory — Helps you keep track of 
everything you own. Great for insurance. 

□ Tlcklex 4.2 — Great tickler program for appoint- 
ments, deadlines, reminders and timetables. Can 
handle up to five people at once. 



DATABASE/ MAILING LIST MANAGEMENT 



□ Catallst 3.2 (2 disks) - Powerful list manager. 
Generates mail merge files for 15 different word 
processors. (Hard disk recommended) 

□ Wampum — An excellent dBase clone with menus. 



( The Best For Less > 



Easy to use Software for IBM PC's and compatibles 



$3.25 

Per Disk/less than 10 



EDUCATION 



□ Amy's First Primer 1.4 — Six different learning pro- 
grams for children ages 4-8. (Color graphics required) 

□ Bible-Q 3.3 — Test your bible knowledge with this 
fun and educational program. 

□ Funnels and Buckets — A fun way to teach children 
basic math skills! 

□ Play 'n' Learn 2.03 — A collection of six programs 
for children 18 months to 4 years. 

□ Typing Teacher — This disk contains 2 programs de- 
signed to improve the speed & accuracy of your typing! 

□ World 2.93 — The ultimate globe! Learn about cities, 
countries and continents with this computer version 
of the globe. (CGA compatible graphics required) 



□ Arcade Games 1* — Pac-man (3 versions!), Hopper, 
Space Invaders, Janitor Joe and others. 

D Arcade Games V — Q-Bert, Donkey Kong, Mario 
Bros., Breakout, Beast and others. 

□ Arcade Games 3* — Striker, Space War and 
Quantoids. 

□ EGA Cunning Football 2.1 - The best football sim- 
ulation anywhere. EGA or VGA Graphics required. 

□ EGA Games — A collection of the best EGA games 
including EGAroids, Reflex, Aldo, Flees and others. 
EGA or VGA Graphics required. 

O Monopoly* — A great rendition of the classic game. 
Great color and sound! 

□ Nethack — This classic game is "the ultimate 
adventure" (hard disk required) 

□ Pinball — A collection of several different 
pinball games. 

□ Strategy Games* - Risk, Othello, Chess, Nyet 
(Tetris clone), and others. 

□ Star Trek Games — Three great games on one disk! 
An arcade game, standard Star Trek game, and a 
trivia game. 

'CGA compatible graphics requited. 



GRAPHICS 



D Flowdraw (2 disks) — An excellent drawing program 

with a multitude of features! 
D PC-Key-Draw 3.52 (3 disks) - An exceptionally 

powerful graphics program. 
□ PC-Key-Draw Library — A large collection of ready 

made graphics for PC-Key-Draw. 



Free Catalog 
Free Shipping on orders 
of 5 or more disks 
All Orders Shipped 
Same Day 

Unconditional Money 
Back Guarantee 



MISCELLANEOUS 



□ Easy Project 3.0 — A powerful project manager with 
lots of features. 

□ Family 3.32 — Trace your family tree with this 
genealogical program. 

□ Kwlkstat 1.3 (2 disks) — A complete, easy to use 
statistics package. 

□ Planoman 4.0 — Create and play music on your PC! 
Lots of fun! 



PRINTING 



D Epson Utilities (2 disks) — A collection of utilities 
for Epson and Epson compatible printers. 

□ HP LaserJet Utilities (2 disks) - A collection of 
utilities for the HP LaserJet series of printers and 
compatibles. Get the most out of your LaserJet, 
LaserJet II or compatible! 

□ Mr. Label 3.0 — A very powerful and versatile label- 
ing program. 

D On-Side — Allows you to print anything sideways. 



OUR LATEST 
AND GREATEST! 



RS DISK PICKS 



□ Banner & Sign Makers — A collection of programs to make banners 
or signs for any occasion. Works with any printer. 

D Computer/DDS Tutor — Learn how to use your computer and DOS 
easily and correctly with this very educational program. A must for 
anybody trying to learn about computers! 

□ Ed's Chess — The best chess game anywhere. (It beat Chessmaster 
2000 easily!) Also, this game does NOT require graphics! 

□ Formgen 3.2 — A very versatile form generator. Make any kind of form 
for business or home on any printer! (Better than EZ Forms Executive!) 

□ Graphic-Less Games — A great collection of games that don't require 
color or graphics. (They will work on ANY system!!) 

□ The Lotus Learning System (2 disks) — Learn Lotus 1-2-3 easily and 
quickly. (Lotus 1-2-3 is NOT required!) 

D PC-File:dB (3 disks) - The latest version of an excellent dBase com- 
patible data base program. Very powerful! 

□ PC-Write 3.01 (3 disks) — The latest version ofoneofthebest word 
processors available. Complete printer support and spelling checker in- 
cluded. Very powerful! 

D The WordPerfect 5.0 Learning System (2 disks) — Great program to 

help you learn WordPerfect. Easy to use! 
D WordPerfect 5.0 Utilities — A large collection of utilities (including a 

menu system), and numerous macros for WordPerfect 5.0. 



SPREADSHEETS 



□ Instacalc 2.5 — Memory-resident, Lotus-compatible. 
("Editor's Choice" — PC Magazine) 

□ PC-Calc+ (3 disks) - A very powerful spreadsheet. 

□ Qubecalc 3.02 - Lotus-compatible multi-dimensional 
spreadsheet. ("Editor's Choice" — PC Magazine!) 



UTILITIES 



□ Automenu 4.5 — Latest version of the most popular 
menuing program of all time! 

□ Best DOS Utilities - Essential utilities for DOS. File 
finders, listers and numerous other handy utilities 
that will save you time. Very easy to use! 

□ Help/Pop-Help — A program that will help you with 
any DOS command. Very popular and educational. 

D Hercules Utilities — A collection of utilities for Her- 
cules graphics cards. Includes SIMCGA. 

□ Newkey 5.0 — The latest version of the best 
keyboard macro program available. ("Editor's 
Choice" — PC Magazine!) 

□ PC-Oeskteam 2.01 — A Sidekick-like program with 
even more features! 

D Professional Master Key — A collection of utilities 
like Norton's. Recover erased files easily! 

D Vaccines and Virus Killers - A collection of utilities 
designed to protect your system from viruses! This 
disk includes Flu-Shot+! 



n t. ir /onn\ n-rr ovi-»e I WORD PROCESSING 

Order Toll Free (800) 876-3475 fcr 



Name 

Business. 



City /State/ Zip _ 

Phone 

Disk Size: 
No. Disks. 



□ 5V<" D3Vz" 



(add $1 per disk) 
_ x$ 



Shipping: □ 1-4 disks ($2) $ 

□ 5 or more disks FREE! 

□ UPS 2nd Day Air/Priority Mail (add $3) £ 

□ UPS Next Day Air (add $13) S 

a COD (add $4) $ 

DForeign (add $4) $ 

TOTAL ORDER: S 

Method of payment: D Check/Money Order Enclosed DVISA □ MasterCard 

Card No 

Exp. Date Signature 



alaxy 2.42 — A very easy to use word processor 
that has lots of features including a spelling checker. 

D PC-Outline 3.34 — An excellent thought outliner! 
Can also be used as a free-form database. (Resident 
& Non-Resident versions included!) 

□ PC- Stylist 1.2 - Analyze your writing style. 

• Software for IBM PC's and compatibles 

• All programs are the latest version and 
come with instructions on the disk 

• Free catalog with every order or by request 

• Unconditional money back guarantee! 

Fax: (503) 773-7690 

This is just a sample of the over 250 
quality programs in our library. If you don't 
see what you're looking for; give us a call! 

For more information call: 
(503) 776-5777 



l!5 Reasonable Solutions 

2712 Jacksonville Highway Medford, Oregon 97501 



Delivering Excellence in Software, Service & Support 



VISA 




£© 
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The West. The place of dreams, imagination and legend. 

The Gold Rush. The 1906 earthquake. Silicon Valley. 

The legendary West Coast Computer Faire, 

birthplace of the personal computer revolution. 

For 13 years the West Coast Computer Faire has been responsible for the introduction of 
more new products that have become standards, more dissemination of industry information and 
more products seen, bought and used than any other public computer show. An event where the 
search for the leading edge technologies of today and the news of technologies to come, requires 
only a walk down the aisles. 



This year the West Coast Computer Faire features a major 
concentration on exhibits and conference sessions in the areas of: 



► Desktop Publishing 
(including computer 
graphics for business 
and entertainment) 



» Local Area 

Networking (LANs) 
. PC CAD 
> Macintosh/IBM 

connectivity 



■ Hyper Media 
» Vertical Markets 
► Programming Tools 
and more. 



Don't Miss the 

COMPUTER CURRENTS 

QUEATHON 

Win fabulous prizes! 

Saturday, March 18, 1989 at the 
West Coast Computer Faire. 

Watch for details in 
Computer Currents 



Come to the Faire if you are looking for the latest in hardware, software, peripherals and 
support programs — and create a legend in your own time. The West Coast Computer Faire, 
where the legend continues March 17-19, 1989, at Brooks Hall and the Civic Auditorium, 
San Francisco. The best in the West. 

THE 14th WEST COAST <— x 

jDasaFuniiEDpanBE 

12pm - 8pm • Saturday - 10am - 6 pm • Sunday - 10am - 4pm 

To Exhibit Call (617) 449-6600 x4023. 




SHOW HOURS: Friday ■ 



Produced by The Interface Group, Inc. ©1 989 



SAVE $! SAVE TIME! 



Save $6 on a 3 day ticket, or $2 on a 1 day ticket (regular price, $20 at the door for a 3 day ticket. $12 at the door for a 1 
day ticket). All tickets include admission to Conference and Exhibits. We must receive this form with full payment post- 
marked by February 27, 1989, in order to send your tickets to you. bm 3 89 



SptiH mp 


1 Hay tidcfitsat $lf) Panh, total $ 


(CO) Send mp 


3 day tickets at $14 each, total $ 


(cn 


Name 

Address 




Phnne 




City 


State 




Zip 





Check enclosed $_ 
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. Mail to West Coast Computer Faire Registration Dept., 300 First Avenue, Needham, MA 02194 
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FOUR GUYS COMPUTERS IN HOUSE SERVICE & SUPPORT 



GUVS 



PHONE ORDERS ACCEPTED 
IN NYS (212) 643-3900 
ON SAT (212) 239-4350 



FREE GIFT 

w/Every Order 



&$> "INVADING THE COMPUTER WORLD" open/days 

136 WEST 32ND ST. (BTWN. 6-7 AVES.), NEW YORK, NY 10001 M0N |5 | J Jgj 



1-800-242-4GUY 



HONESTY IS OUR POLICY. WE LOOK 
NOT TO MAKE A SALE - BUT TO 
ACQUIRE A HAPPY CUSTOMER 



COMPAQ DESKPRO 286 
12 MHz. 1.2Hoppy *„«--- 

Drive* 40 MB H.D. $1975 

*w/Purchase of monitor 



Zenith -184-2 LAPTOP 
640K-20megHD 
1200B Modem 



$1979 



HYUNDAI 286C 
30 Meg Hard Drive 

&More! $1399 

^/Purchase of Monitor 



SANYO XT 

1 Floppy • 640K $499 ^ 

¥ w/Purchase of 2nd Drive 
and Monitor 



FOUNTAIN 

100% IBM Compatible • 286 

640K • 1.2 Meg Floppy • DOS 3.3 

20 MegHard Drive 

101E Keyboard ^oan* 

*w/Purchase of monitor X 1 349 



AST 



$1699 



AST PREMIUM 286 
10 MHz • 512K • 1.2 Floppy 

Seagate40MBH.D. 



IF YOU DON'T SEE WHAT YOU WANT, ASK FOR IT. 




SANYO 286 AT COMP. 

1 MEG on MB- 1.2 Floppy 
DOS Included 
*w/Purchase of 2nd 
Drive and Monitor $1199* 



Leading Edge D2 Plus 30 meg HD 

12 MHz VGA CALL 

ARCHE RIVAL 286 12 MHz 1.2 Floppy 20 
meg HD DOS & GW Basic. 2 year warranty 
on complete pkg. included. *» a rr\r* 

*with purchase of monitor v{J I \J*7U 

AMIGA 

<*" 2000 "* 

NEW 1084S MONITOR 
IN STOCK! 

• Motorola 68000 32/Bit Processor • 7.16 
Clock Speed • 1 MB Memory on Board • 
3.5" Internal Disk Drive • 6 AMIGA Ex- 
pansion Slots • 3 IBM Expansion Slots • 
4 Channel Stereo Sound • 640x400 
Pixels w/4096 Colors • Video Expansion 

slots CALL 

Amiga Is a registered trademark of Commodore Amiga, Inc. 

COMPAQ DESKPRO 
386S 

40MEGH.D. $3199* 

* w/Purchase of 2nd Drive and Monitor 



ACTION PRINTERS 




BY EPSON 


CALL 




LAPTOP COMPUTERS 




TOSHIBA T-1200 IN 


STOCK 
..CALL 


TOSHIBA T-1 200 FB 


TOSHIBA T-1200 HB 


..CALL 


TOSHIBA 1600 


..CALL 


TOSHIBA 3200 


..CALL 


TOSHIBA5100 


..CALL 


ZENITH 184-1 (2 drives) 


..CALL 


ZENITH 184-2D 


..CALL 


ZENITH SUPERSP0RT 286 


..CALL 


ZENITH SUPERSPORT 386/40 




IN STOCK 


..CALL 


NEC MUUISPEED EL ll 


..CALL 


NEC MULTISPEED HD 


..CALL 


MITSUBISHI286 


..CALL 



Panasonic. 

xA. 



ONice Automaiio"/ 



Pan. KXP1180 IN STOCK 

Pan. KXP1191 IN STOCK 

Pan. KXP1124 CALL 

Pan.KXP1524 $509.95 

Pan.KXP1592 $379.95 

Pan. KXP1595 $429.95 

Brother HL8 IN STOCK 

HP Laserjet II $1595 

Pansonic Laser $1399.90 



MONTHLY SPECIALS 

Ext. PC Comp. 1200 

Modem $99.00 


Citizen MSP10 


...$229.00 


Citizen MSP15 


...$299.00 


FASTRAXBY 

BRIDGEWAY 


....$49.95 


COMPLETE PC 
ANSWERING MACHINE 
FAX CARD 2400 
FAX CARD 9600 


ALL 

IN 

STOCK 


brother 

Brother 1509 


In Stock 


Brother 1709 


In Stock 


Brother 1109 

Brother HR-20 


In Stock 

$339.00 


Brother HR-40 


$529.00 


Brother Twinwriter 


InStnnk 





MODEMS 



Prometheus 
US Robotics 
Practical Peripherals 
Novation 



fflHaye* 



ALL PRINTER PRICES VALID 
ONLY WITH PURCHASE OF CABLE 



FAX MACHINES 

Scanners CALL 



FULL ON-LINE TECHNICAL SUPPORT 

ALL OUR PRODUCTS ARE FACTORY FRESH WITH FULL WARRANTEE. NOT RESPONSIBLE FOR TYPO ERRORS. ALL PRICES IN THIS AO CASH ONLY. 10 DAY RETURN WITH ALL ORIGINAL PACKAGING AND RETURN AUTHORIZATION. 
SHIPPING AND HANDLING EXTRA. THIS AD SUPERCEDES ALL OTHER ADS. PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE. DEPARTMENT OF CONSUMER AFFAIRS #800105 #805694 



S~2*flH4 



DISKAT 



The dual-pocket vinyl disk sleeve. 





■ I ACADVOL_037 


IN 




TT 

Volume: ACADVOL 


_037 Date: 8/28/88 


Sort: File 


F 


les: 75 Free: 49152 


| 




■J REMARKS: Contai 


is files for the JEFFERSON DEVELOPMENT 


CORPORATION project. ***»*•* f 


l[_ 






- PAGE 


OF 2 - 








1O0PAD DUG 


2378 1-30-86 12:«p 


CIRC 


owe 


1255 11-08-85 11:31a 






KPINDIP DUG 


4120 1-23-86 5:43p 


C1RCBKR 


D-C 


2418 2-08-86 4:30p 






150PAO DUG 


2415 1-30-86 l:15p 


CKTGND 


DUG 


2386 2-08-86 3:24p 






16P1N01P OUG 


4283 1-24-86 5:31p 


COLORTS1 


OUG 


5057 1-16-86 3:12p 






18PIND1P DUG 


4372 1-27-86 12:24p 


CRYSTAL 


DUG 


2583 2-08-86 6:15p 






200PAD DUG 


2452 1-30-86 2:56p 


DEMO 


DUG 


1944 10-29-85 4:11p 






22PINDIP DUG 


4513 1-28-86 5:31p 


OlOOE 


DUG 


2506 2-08-86 9:07a 






24PIMDIP DUG 


4602 1-27-86 2:59p 


DOT 


DWG 


2327 2-09-86 2:44p 






250PAD DUG 


2489 1-30-86 3:24p 


ELLIPSE 


DUG 


1127 10-31-85 11:23a 






28PINDIP DUG 


4669 1-27-86 1 :46p 


END 


DUG 


1183 10-29-85 7:41p 




2INMAN DUG 


2506 2-08-86 5:08p 


FUSE 


DUG 


2402 2-08-86 4:32p 






2INNOR DWG 


2599 2-08-86 5:40p 


IND 


DUG 


2530 2-08-86 3:09p 






3INNAN DUG 


2583 2-08-86 5:26p 


INVERT 


DUG 


2495 2-08-86 5:49p 






31NNOR DUG 


2639 2-08-86 5:4Tp 


LBST6P 


DUG 


4550 11-30-85 5:26p 






3SECXFHR DUG 


3599 2-15-86 11:57p 


LED 


DWG 


2666 2-08-86 3:38p 






40PIND1P DUG 


4944 1-28-86 2:47p 


HOV 


DUG 


2728 2-15-86 lD:33p 






4INNAN DUG 


2623 2-08-86 5:27p 


HTBSIZE 


DUG 


9481 1-24-86 5:32p 






41NNOR DUG 


2679 2-08-86 5:42p 


HUR1 


DUG 


1183 10-29-85 7:4lp 






6PINDIP DUG 


3875 2-05-86 2:04p 


NJFET 


DUG 


2663 2-08-86 12:00a 






| 70PAD DUG 


2341 1-30-86 11 :59a 


NHOSFET 


DUG 


2746 2-08-86 9:23a 






1 8PIN01P DUG 


4038 1-24-86 4:38p 


NPN 


DUG 


2586 2-07-86 11:35p 






ACAD DUG 


1095 10-31-85 11:19a 


OPAHP 


DUG 


2623 2-08-86 6:11p 






1 ADV DUG 


25623 11-20-85 4:37p 


PHTRANS 


OUG 


3321 2-16-86 2:31 P 






ARROU DUG 


3018 2-16-86 2:24p 


PIN1PAD 


OUG 


2410 1-23-86 2:19p 






| BRIDGE DUG 


2711 2-09-86 2:53p 


PJFET 


DUG 


2703 2-08-86 12:03a 






BUFFR DUG 


2463 2-08-86 5:49p 


PNP 


DUG 


2583 2-07-86 11:49p 






( CAP DUG 


2394 2-08-86 9:14a 


POT 


DUG 


2626 208-86 2:53p 






j CHGND DUG 


2426 2-08-86 3:26p 


PRN2FILE 


COM 


1408 12-09-87 2:02a 




\ 


Order DlSKATtm DISK SLEEVES irom LE1NBACH INCORPORATED Box 730, NYACK HX 10960 


-J 






INTRODUCTORY OFFER 

DISKAT ™ "50 PACK" 

•50 DISKAT sleeves ELLIS 
#DISKAT Directory Software 



$49.95 

Add $4.00 shipping 



NO RISK 30 DAY MONEY BACK GUARANTEE 



USE A DISKAT™ ! 

/Dual-pocket "see-thru" vinyl disk sleeve. 

/•Front pocket holds disk directory PRINTOUT. 
\« Rear pocket holds 5VV FLOPPY DISK. 

\ ORGANIZE YOUR FILES AND 
\ GET TOP DISK PROTECTION 



PRODUCT DESCRIPTION 



• DISKAT ,M VINYL DISK SLEEVES 

Heavy duty "see-thru" anti-static vinyl material. Heat sealed. 
Unique dual-pocket design. Front pocket holds disk directory 
printout, rear pocket holds 5W floppy disk. 

• DIRECTORY SOFTWARE (New Version 2.50) 

Prints out disk/file data. Sorts by filename, extension, size, or date. 
Lists volume name, current date, free disk space and remarks. 
Runs on all MS-DOS or PC-DOS computers. Self installs all printers. 



C.O.D.s/Purchase orders/Inquiries/Sample Sleeve: 
CALL TOLL FREE: 800-544-0789 

Send check with order to: 
Leinbach Incorporated (914) 353-0990 
9 Central Avenue, South Nyack New York 10960 
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Important TIPS* for BYTE Subscribers: 
Receive Product Information 10 Days Earlier! 




mm 

IDENTIFICATION CARD 



THE SMALL SYSTEMS JOURNAL 




John Sample 
785432189 



All you need is a touch-tone telephone and your subscriber I.D. number. 

See instructions facing the Header Service Index in the back 

of this issue for outrageous time-saving opportunities! 

* BYTE's Telephone Inquiry Processing Service 



Major savings on Major brands 



LUJ Advanced Logic Research 

ALR 386/220 #10 20MHz, 1MB, S/P $2300 

FlexCache 20366 #150 20MHz, 2MB, 150MB $5350 

FlexCa che 25386 #150 25MHz, 2MB, 150MB, VGA $6900 

fi ffflM Macintosh II $3479 

Macintosh SE $2350 

LaserWriter II NT $3600 

UESH1 
Tape 60M Internal $ 550 

EH Premium Computers 

286 Mod 80 10 MHz, 512K, P/S $1485 

385 Mod 300 20MHz, 1MB, P/2S $2935 



'.9.0 



.$1925 



286 Mod 1 $1676 

386-20 Mod 60 $5310 

386-25 Mod 110 $6995 

liLUJPrlnters 

FXB50 9 pin. 264/55 cps $365 

LQ500 24 pin. 180/60 cps $385 

LQ850 24 pin. 264/88 cps $540 

ESS! Computers 

Equity 1+ w/floppy $ 755 

Equity 1+ w/floppy, 1-20 MB hard $1175 

ma 

Deskjet $ 675 

Laserjet II w/toner $1625 

Scanjet w/interface $1150 

| Word 4.0 $265 

r Printer 

LC#8 90 Postcrlpt, 3MB, 35 fonts $3150 

EEEfl4-US«r ELS $425 



/»3nrn 

256K-10 256K x 1 DRAM, 100ns $11.50 

256K-12 256K x 1 DRAM, 120ns $10.50 

1MB SIMM $Call 

80387-25 Math coprocessor, 25MHz $ 570 



SS| SAMSUNG Samsung Computers Best Buy 



S-5000 



S500 
S-800 



S-5000 



XT, 8MHz, 512K RAM, Hercules graphics, P/S, $ 670 

DOS 1 - 360K floppy 

286, 10MHz, 612K RAM, Hercules graphics, P/2S, . . . .$1060 

DOS, 1 - 1.2MB floppy 

80388-20 MHz, desktop model; includes 2 MB RAM, . .$2675 

EGA video interface 

80286-10 MHz, laptop; includes 20 MB hard disk, . . . .$2150 

supertwist LCD display (600 x 400) 

ESEE83 

4-1/2" wide, hand scanner w/OCR $ 750 

kilMWl Hafd Disks 

ST238 w/XT controller 30MB $ 305 

ST251-1 40MB, 28ms $ 405 

STZ77R-1 65MB, 28ms, RLL $465 

t mn I Tl Laptop Computers 



T1000 
T1600 
T3100e 
T51 00-40 
T5200-4 

tWiUUi-l 

Ventu ra Publisher v.2.0 $ 449 

liLLLJSeven 

FastWrlte VGA VGA video card $ 375 



512K, LCD, 1-720K $ 745 

1M, LCD, 20M, battery $3200 

1M, Plasma, 20M $2835 

2M, Plasma, 40M $4450 

2M, Plasma, 40M, 20 MHz $5900 



SEVERE 



DISCOUNT 
COMPUTERS 



Severe Discount Computers, 14098 E. Firestone Boulevard, Computer City, CA 90670 

(213) 802-7470 FAX #(213) 921-9597 

California orders add sales tax. Call to confirm price and availability. 
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Operating system 
of the future. 



As a founder of OSF, 
Digital indicated to the 
industry its corporate sup- 
port for open systems. 
Now, we are investing 
heavily to ensure that 
Digital's customers get the 
highest quality, best cost- 
performance open systems 
available. 

Digital's VAX/VMS* 
operating system is an ac- 
knowledged leader among 
proprietary operating sys- 
tems. We're aggressively 
developing OSF-compliant 
software which will be of 
equivalent stature. 

The recent industry 
developments in open 
systems software have 
created a ground-floor 
opportunity. Digital's 
Seattle Software Engineer- 
ing Group is now seeking 
outstanding architects and 
developers to help us de- 
velop leadership operating 



system software. Those 
who join us now will 
participate in the estab- 
lishment of a new soft- 
ware dynasty. 

You'll need 8-10 years' 
design through implemen- 
tation experience in one or 
more of the following: 

• Major operating systems, 
especially UNIXt 

•OLTP 

• Distributed systems, 
client server model 

• Architectural design 

• Compilers 

• Modern development 
environment 

• Database systems 

• I/O design 

• Security, secure systems 

For consideration, or 
more information about 
this exciting opportunity, 
please send your resume 
to: L. Taylor, Manage^ 
Dept. 0301-9800, Digital 
Seattle Engineering 
Group, Digital Equipment 
Corporation, 14475 NE 
24th, Bellevue,WA 98007. 
Proof of legal right to 
work in the U.S. is 
required. Digital 

has 

• 

it 
now. 



We are an affirmative 
action employer. 



^Trademark of Dignal Equipment Corporation 
tTrademarkofAT&T 



MARCH 1989 -BYTE 96PC-9 











, botf' 










•*•* -.^*« 



^o^ ce : 










^ 



»» 







\n 



FfO^ 



Newer Technology, DartCard, ADDitiON, attention! 2 , Concentration, Charade and NO-FAULT are trademarks of Spectrum 
Engineering, Inc. Other product and company names are.trademarks or registered trademarks of their respective holders. 

96PC-10 BYTE- MARCH 1989 







'&&* 



Circle 526 on Reader Service Card 



UNDER-WARE ELECTRONICS 




OUR MOTOROLA DISPLAY MODELS 

68020 / 68881 Microprocessors 

4MB w/16K cache memory - to 32 MB, 8 serial ports - to 34 

161 MB ESDI disk - to 13 Gb, 60 MB streaming tape 

Full Motorola Warranty. 

List $26,085.00 Now $9.999.00 




SHARP 

PORTABLE COMPUTERS 

PC-7100 

737 MHZ 8086 PROCESSOR. 5 1/4" 360K FLOPPY DISK DRIVE, 

TWENTY MEGABYTE HARD DISK, PARALLEL AND SERIAL PORTS, 

320K RAM (EXPANDABLE TO 704K), 

FXECTRQ-LUMINESCENT BACKLIT SCREEN. 

INCLUDES DOS 2.11 & GW-BASIC 2.11 



PC-7100 SPECIAL PRICE 




$1,099.00 

ORIGINAL LIST: $2,995.00 



PC-7202 SPECIAL PRICE 



PC-7202 



$1,399.00 

ORIGINAL LIST: $2,995.00 



10. 8. 6 MHZ 80286 PROCESSOR. DUAL 1.2MB FLOPPY DISK DRIVES, 

PARALLEL AND SERIAL PORTS, RGB EXTERNAL MONITOR PORT, 

640K RAM (EXPANDABLE TO 1.6MB), 

FLFCTRO.UJMINESCENT BACKLTT SCREEN. 

FULL SIZE XT/ AT EXPANSION SLOT. 

INCLUDES DOS 3.2 & GW-BASIC 3.2 



NEC 

MULTISPEED-EL 

4.77/9.54 MHZ, 640K RAM, DUAL 720K DISK DRIVES, 

PARALLEL & SERIAL PORTS, RGB MONITOR PORT, 

ELECTRO-LUMINESCENT BACKLIT SCREEN 

DOS 32, POPUP SOFTWARE. 

NI-CAD BATTERY PAK & A C ADAPTER INCLUDED. 



NEC 

MULTI-SPEED 

DELUXE 

CARRYING 

CASES 

SPECIAL PRICE 

$69.00 

LIST: $129.00 




NEC 

1200 BAUD 

INTERNAL 

MODEMS 

SPECIAL PRICE 

$129.00 

LIST: $399.00 



YOUR 

SPECIAL 

PRICE 



$999.00 

ORIGINAL LIST: $2,495.00 



DOS 3.1 

W GW BASIC] 

$29.00 



ITT XTRA XP 

XT-286 SYSTEM 



DOS 3.2 

{W/ GW BASIC] 
$39.00 



80286 PROCESSOR, 4.77/6.0 MHZ, 512K RAM, SERIAL AND 
PARALLEL, FLOPPY DRIVE CONTROLLER, KEYBOARD. 
ORIGINAL LIST $1,995.00 



PERIPHERAL I 

CHOICE , WITHOUT 
DRIVE ^s^ 
CHOICE 



VIDEO 



NO DRIVES 



360K FLOPPY 
& 20 MB HD 



360K FLOPPY 
&30MBHD 



360K FLOPPY 
& 40 MB HD 



$499.00 



$799.00 



$899.00 



$1099.00 



MONO 

MONITOR 

& CARD 



$579.00 



$879.00 



$979.00 



$1179.00 



COLOR 

MONITOR 

& CARD 



$679.00 



$979.00 



$1079.00 



$1279.00 



TO CHOOSE THE CONFIGURATION YOU WANT, SIMPLY LINE UP YOUR 
CHOICE OF DRIVES WITH YOUR CHOICE OF MONITOR. 



FACTORY REFURBISHED MONITORS WITH ONE YEAR WARRANTY 



PROCORP 

SERIAL MOUSE 
W/DRHALOm 

$59.00 



THOMSON 

14" COLOR 

COMPOSITE 

MONITOR 

YOUR COST: 

$99.00 

ORIGINAL LIST: $595.00 
FACTORY REFURBISHED 
ONE YEAR WARRANTY 



CANON 

LASER PRINTER 
LBP-8A1 

8 PAGE PER MINUTE 
CANON CX ENGINE 

$899.00 

ORIGINAL LIST $3,000.00 



TALLGRASS 

TAPE BACK-UP SYSTEMS 

TG1020e 20MB EXTERNAL $199.00 

TG1040I 40MB INTERNAL $299.00 

TG1040e 40MB EXTERNAL $349.00 

TG1425I 20MB HD/ 

20MB TBU INTERNAL $299.00 



UNDER-WARE 

ELECTRONICS 

1970 S. WEST ST. #365 

WICHITA, KS 67213 



800-442-1408 

IN KS 316-942-9797 
FAX 316-942-9816 



QUANTITIES LIMITED. ALL MERCHANDISE AVAIL- 
ABLE ON A FIRST COME, FIRST SERVE BASIS. ALL 
MERCHANDISE GUARANTEED. 15 DAY RETURN PRIVI- 
LEGE WITH RMA. RESTOCKING CHARGE ON 
RETURNS. NO SURCHARGE FOR MC, VISA, OR DIS- 
COVERCARD. COD ORDERS ACCEPTED WITH CASH 
OR CASHIERS CHECK. 



Circle 530 on Reader Service Card 
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WAREHOUSE'S PRICE TO THE PUBLIC 



TODAY 286 - 20 




Mono System 



$1149 



20 MHz 286 



20/12 MHz MOTHERBOARD 

512K RAM EXPANDABLE TO 8MB 

200 WATT POWER SUPPLY 

1.2MB FLOPPY DRIVE (CONTROLLER) 

ENHANCED KEYBOARD (101) 

14" FLAT SCREEN 



286 - 10 



10 MHz 286 



10/16 MHz MOTHERBOARD 

512K RAM EXPANDABLE TO 1MB 

200 WATT POWER SUPPLY 

1.2MB FLOPPY DRIVE (CONTROLLER) 

ENHANCED KEYBOARD (101) 

MONOGRAPHICS/PRINTER CARD 

HI-RES MONO AMBER MONITOR 



$749 



BI G SAVE ON HARD D RIVES 

20 MB/65 MS 40 MB/38 MS 

ST225 KIT 249.00 ST251 KIT 395.00 

20 MB/28 MS 40 MB/28 MS 

ST125 KIT 290.00 ST251 - 1 385.00 

30 MB/65 MS ST251 - SUBSTITUDE DISK 

ST238KIT 285.00 PARTIONING SOFTWARE 



Accessories! 



• Disk Drives! 

• Mice! 

• Monitors! 



• Diskettes! 

• Software! 

• Ribbons! 

• Printers! 



* For more information 
Please Call 



* All Systems 
come with 

1 year 
Warranty 



SUPER SAVING 




TURBO XT 

8/4.77 MHz TURBO MOTHERBOARD 
256K RAM EXPANDABLE TO 640K 
150 WATT POWER SUPPLY 
360K FLOPPY CONTROLLER 
360K FLOPPY DRIVE 
AT TYPE KEYBOARD 
MONOGRAPHICS/PRINTER CARD 
HI-RES MONO AMBER MONITOR 
* 10 MHz System add $18.00 



$425 



32 BIT CPU - 80386 - 20 

ONE 32 BIT SLOTS. FIVE 16 BIT. TWO 8 BIT 

1 Meg RAM. EXPANDABLE TO 8 Meg 

LANDMARK SPEED TEST 25.9 

POWERS TURBO LEDS 

KEYBOARD LOCK 

230 WATT POWER SUPPLY SWITCHABLE 

AMI BIOS W/SET UP IN BIOS 

1.2 Meg FLOPPY DRIVE 

HARD/FLOPPY CONTROLLER 

101 ENHANCED KEYBOARD 



$1795 



Computers 



98 S. Abel Street, Milpitas, CA 95035 
Bus: (408) 263-6066 Fax: (408) 263-8385 



Short Takes 



BYTE editors ' hands-on views of new products 



CarrierNET 



Turbo EMS 



PC-Write 3.0 



CCC Model 2400 



Picture Publisher 



Current Events 

What would happen if you 
plugged your IBM PC's 
serial port into a 110-volt 
power outlet? If you're using 
CarrierNET, you'd have a 
LAN. From Carrier Current 
Technologies, CarrierNET 
includes communications 
software and a specialized 
modem that attaches to your 
PC's serial port and transmits 
at up to 38,400 bps. 

The key toCarrierNET lies 
in a small putty-colored box 
that connects the PC's serial 
port to a power outlet. The box 
accepts serial transmissions 
from the PC, assembles the 
data into packets, and broad- 
casts it asynchronously over 
the neutral and ground con- 
nections that run to every 
power outlet. 

Each node is essentially a 
modem that uses a proprietary 
set of communications proto- 
cols, including an error-cor- 
rection scheme that detects 
and retransmits lost or dam- 
aged packets. The box also in- 
cludes a surge suppressor that 
protects your serial port. 

Every LAN requires a me- 
dium access scheme. Carrier- 
NET relies on a collision- 
avoidance method in which 
each modem listens for a car- 
rier tone before attempting to 
transmit. If the line is in use, 
the modem waits and tries 
again. If a collision occurs 






CarrierNET 


Carrier Current 


$298 per PC; $219 for 


Technologies, Inc. 


peripheral sharing only 


1804 West Southern 




Pkwy. 


Requirements: 


Building A-l 12 


IBM PC, XT, AT, or 


Durham, NC 27707 


compatible with a floppy 


(800) 222-0377; in 


disk drive, 256K bytes 


North Carolina, 


of RAM, a serial port, 


(919)490-4970 


and DOS 2.0 or higher; 


Inquiry 1061. 


a hard disk drive 




is recommended. 





during a transmission, each 
modem issues a time-out and 
resumes transmitting after a 
random period. 

CarrierNET has RAM- 
resident communications soft- 
ware called ExcellNet. The 
basic version supports periph- 
eral sharing only and costs 
$219 per workstation. The 
version I tested ($298 per 
workstation) included drive- 
or subdirectory-level pass- 
word security, E-mail and file 
transfer capabilities, and 
some DOS functions, like the 
ability to view directories on 
other PCs. 

The prerelease device I re- 
ceived was limited to 19,200 
bps, and the preliminary soft- 
ware and documentation were 
a little rough around the edges. 
Nevertheless, I was able to get 
my office AT clone and two 
80386 portables up and run- 
ning quickly. The E-mail and 



DOS functions worked with- 
out a hitch. It took about 1 
minute to transfer a lOOK-byte 
file between computers (1600 
bps). When I sent more than 
one file, however, the network 
bogged down. Two 1 OOK-byte 
files sent simultaneously to 
my AT clone arrived error- 
free, but they took over twice 
as long to transmit. Fortu- 
nately, you can set ExcellNet 
to operate in background 
mode. 

But the real problems began 
when I moved one computer 
from BYTE's third-floor edi- 
torial offices to other floors. 
CarrierNET claims a range of 
up to 1 mile, but I couldn't es- 
tablish any communications 
from the fifth floor. From the 
first and fourth floors, I could 
reach only one of the two 
workstations on the third 
floor. Further, transmissions 
became unacceptably slow: 



Calling up a one-screen direc- 
tory on a remote PC took over 
2 minutes. 

CarrierNET won't work if 
your building has more than 
one transformer or has any 
crossed neutral and ground 
connections. It also won't 
work with surge suppressors 
that support common mode 
filtering. Unfortunately, I 
didn't have time to track down 
the problem. 

When CarrierNET works, 
it works well. Sharing a 
printer attached to your PC is 
easy and quick, thanks to Ex- 
cellNet's spooling capability. 
Once you've configured Ex- 
cellNet, files transfer auto- 
matically to the remote 
printer. Transfers are consis- 
tently error-free, if not always 
fast. Also, the menu-driven E- 
mail system is easy touse. And 
the DOS commands let you 
copy, delete, and rename 
files, as well as construct and 
remove subdirectories on re- 
mote PCs. 

CarrierNET seems best 
suited for small groups of 
users who share printers and 
transfer files occasionally. 
Before buying, however, 
check with an electrician to 
make sure that CarrierNET 
will work in your building. 

—Rob Mitchell 



Almost-Magic 
EMS Emulation 

More and more of today's 
sophisticated applica- 
tions have the built-in capabil- 
ity of using memory above 
MS-DOS 's 640K-byte limita- 
tion, as long as that memory 
complies with the LIM/EMS. 
The result is much-improved 
performance. But there are a 
few roadblocks on the high- 
way to that nirvana. 

continued 
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SHORT TAKES 



The RAM above 640K 
bytes in today's systems is ex- 
tended memory, and MS-DOS 
has no built-in way of manag- 
ing it. You need some way of 
converting it to EMS. The eas- 
iest way is to buy an add-in 
board specifically designed 
for EMS. But with memory 
prices sky-high, that's not a 
viable alternative unless you 
have a bottomless wallet. 

Turbo EMS is a software 
package that neatly handles 
these difficulties. It's ?n ex- 
panded-memory emulator that 
simulates the working of an 
expanded-memory board run- 
ning EMS 4.0. It will neatly 
turn the extended memory in 
your system into what your ap- 
plications will see as EMS 
memory. 

Expanded-memory emula- 
tors aren't new, but their reli- 
ability has improved of late. 
And Turbo EMS has an addi- 
tional unique feature. If your 
system doesn't have extended 
memory, it will turn your hard 
disk drive into pseudo-EMS 
memory. Instead of swapping 
EMS memory segments to and 
from RAM, it swaps them to 
your hard disk drive. 

I quickly found that, with a 
few exceptions, Turbo EMS 
isn't the type of program you 
take out of the package, load, 
and run with nary a thought. 
But I did find the extensive in- 
stallation utility well designed 
and helpful. 

Turbo EMS does an exten- 
sive check of your system dur- 
ing installation, but it can be 
fooled. It was unable to detect 
that I was using my 2 mega- 
bytes of extended memory as a 
disk cache. The documenta- 
tion told me I had to turn of f the 
cache, but this took some dig- 
ging. It also warned me that 
failure to uninstall memory- 
resident programs that use ex- 
tended memory could result in 
"data corruption." 

There are other areas where 
you can get into trouble. For 
example, most programs that 
use EMS don't care where in 
memory the 64K-byte page 
frames used for data swapping 
reside. But some programs do. 
Applications like DESQview, 




THE FACTS 



Turbo EMS 

$99.95 

Requirements: 
IBM PC, XT, AT, PS/2, 
or compatible with at least 
256K bytes of RAM and 
MS-DOS 2.1 or higher. 



Paradox, and Windows re- 
quire specific page-frame 
alignments. Turbo EMS's 
documentation was helpful, 
but it took some research. 

After you ' ve filled in all the 
options, Turbo EMS installs a 
device driver call in your 
CONFIG.SYS file. Then you 
reboot your system and go— or 
so I thought. After I rebooted, 
applications kept telling me 



Lantana Technology, Inc. 
4393 Viewridge Ave. 
Suite A 

San Diego, C A 92123 
(619) 565-6400 
Inquiry 1062. 



that they couldn't detect any 
EMS memory in my system. I 
eventually found out why. 
About halfway through the 
manual, you're told you have 
to use a utility to turn on the 
EMS emulation. Problem 
solved. But there's a lesson 
here: With Turbo EMS, it's 
absolutely essential to read the 
documentation carefully and 
plan your installation. 



Once I got Turbo EMS run- 
ning, I ran Paradox 2.0 and 
several other applications with 
my "new" 2 megabytes of ex- 
panded memory. The results 
were impressive. I could ac- 
cess large databases more 
quickly, and common com- 
mands worked noticeably 
faster. 

Then I tried the program on 
a system without any extended 
memory, using the hard disk 
drive instead. I wasn't im- 
pressed. Turbo EMS's swap- 
ping of data to and from the 
hard disk drive doesn't make 
much performance difference 
over the normal swapping that 
any sophisticated application 
does anyway. It's especially 
true with a slow 65-millisec- 
ond drive. Using a fast 25-ms 
drive, or, even better, a cach- 
ing disk controller, does speed 
things up a bit. 

Turbo EMS does an excel- 
lent job of converting your ex- 
tended memory to EMS, 
opening up a whole new world 
of performance with applica- 
tions designed to take advan- 
tage of expanded memory. But 
don't expect its hard disk drive 
EMS emulation to make a big 
difference in performance. 
There is, however, a definite 
niche for it. Some applica- 
tions, like the latest version of 
Ventura Publisher, are begin- 
ning to require EMS to use 
certain features. 

—Stan Miastkowski 



PC-Write Gets 
Serious 

In 1983, Quick soft entered 
the word processor market 
with PC- Write, a shareware 
alternative to much more ex- 
pensive programs. Because of 
its low price and good techni- 
cal support, PC- Write did 
well: Here was a word proces- 
sor that could do most of what 
its users wanted and at a frac- 
tion of what the others cost. 
However, the early versions 
lacked features that made 
many potential buyers pause. 
It could handle files of up to 



only 60K bytes of RAM, it 
didn't support columns, and 
the spelling checker was 
somewhat too cumbersome. 

With PC-Write 3.0, Quick- 
soft has fixed the major draw- 
backs of previous versions. 
Not only will its longtime fans 
appreciate the improvements 
(after all, they suggested 
many of them), but first-time 
buyers or compulsive switch- 
ers would also do well to con- 
sider it. 

The first thing I noticed is 
the command line, which tells 
you everything that you ever 
wanted to know about your 
file, such as what line you're 



on, how many lines are in the 
file, percentage of memory 
the file occupies, filename, 
and basic function key com- 
mands. At first, I found all 
this information distracting. 
But when displaying error 
messages or performing a 
search-and-replace operation, 
or if you're about to overwrite 
something, the program 
blocks out the command menu 
unless it pertains to your cur- 
rent operation. 

Version 3.0 can handle any 
file up to the size of your sys- 
tem' s available memory, but I 
didn't notice any speed loss in 

continued 
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CrossCode'C 

for the 

68000 

Microprocessor Family 
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Embedded systems designers have already used CrossCode C i7i over 291 different applications. 



CrossCode C comes with four 

powerful tools to help you program your 

68000-based ROMable applications 

From C source to final object, each tool takes you 
one step closer to your finished ROMable design 



CrossCode C is designed specifically 
to help you write ROMable code for 
all members of the Motorola 68000 
family. Four powerful tools take you from 
C source to object code: 

1. COMPILER: To get truly ROMable 
code, you have to start with a truly 
ROMable compiler. Here are three 
CrossCode C features that you won 't find 
in any ordinary C compiler: 

• Compiler output code is split into five 
independent memory sections that you 
can assign into ROM or RAM as you 
please. 

• You can optimize the code for your 
application because}' on control the sizes 
of data types. For example, you can 
optimize for speed by using two byte 
ints, or get maximum versatility by 
using four byte ints. 

• You can easily write assembly language 
routines that call C functions and vice 
versa, because the compiler uses simple, 
well documented parameter passing 
conventions. 

2. ASSEMBLER: CrossCode C 

comes with a Motorola-style assembler 
that has all the features that assembly 
language programmers require. In fact, 



you could write your whole application 
with it: 

• The assembler features an advanced 
macro language, conditional assembly, 
"include" files, and an unlimited size 
symbol table. 

• Detailed cross references show you 
where you've defined and referenced 
your symbols. 

• After a link, you can actually convert 
your "relocatable" assembler listings 
into "absolute" listings that contain 
absolute addresses and fully linked 
object code. 

3. LINKER: The CrossCode C linker 
is designed to handle truly huge loads. 
There are no limits on the number of 
symbols in yourload or on the size of your 
output file. And you can always count on 
full 32 bit target addressability, because 
the linker operates comfortably in the 
highest ranges of the 68020's address 
space. 

4. DOWNLOADER: CrossCode C 

comes with a downloader that puts you in 
touch with all EPROM programmers and 
emulators. It can convert your load into 
Motorola S-Records, Intel Hex, Tek Hex, 
Extended Tek Hex, and Data I/O ASCII 



Hex. You can also produce a binary image 
and convert that image into any format 
you might want. In all formats, bytes can 
be split into EPROMs for an 8, 16, or 32 
bit data bus. 

Why Wait 
Once you start using CrossCode C, you 
may just wonder how you ever got the job 
done before! It's available under 
MS-DOS for just $ 1 595, and it runs on all 
IBM PCs and compatibles (640K memory 
and hard disk are required). Also available 
under UNIX & XENIX. 

CALL TODAY for more information: 

1-800-448-7733 

(ask for extension 2002) 
Outside the United States, please dial 

PHONE: 1-312-971-8170 
FAX: 1-312-971-8513 



SOFTWARE DEVELOPMENT SYSTEMS, INC. 

DEPARTMENT 22 

4248 BELLE AIRE LANE 

DOWNERS GROVE, ILLINOIS 60515 USA 



CrossCode™ is a trademark of SOFTWARE DEVELOPMENT 
SYSTEMS, INC. MS-DOS® is a registered trademark of 
Microsoft. UNIX® is a registered trademark of AT&T. XENIX® 
is a registered trademark of Microsoft. 




MORE dBASE POWER! 

FOR ONLY 

$189.95! 

MAN V: A database 
Manager for your PC that has 
SSASE III+ power, Report 
Writer, and Compiler 
all in one package! Now 
you can buy a powerful 
dBASE III+ work-alike 
that includes more 
features and power than 
any other competitive 
product on the market, at a 
fraction of the cost! 

"dBMAN competes directly with dBASE III+, it runs many operations 
much more quickly and costs less than half the price." Bruce Brown, 
PC Magazine. 

Unlimited Power. We extended the dBASE III+ language to 
bring you to a new level of programming power and versatility. 

Reports without programming! With our Report Writer you 
can easily create invoices, sales statements, form letters, 
employee lists, multi-lined and columnar reports, and more. All 
without programming! 

Speed unequalled in performance. dBMAN V's Greased 
Lightning! Compiler executes dBASE applications up to 16 
times faster than dBASE III+, and comes with an unlimited 
distribution runtime license at no extra cost! 

We are offering a 30 day money back guarantee if not fully 

Satisfied. (When purchased from a Versasof t authorized dealer.) 

And, our multi-user version of dBMAN for Novell, IBM PC Net 
retails for only $499.95! 

Just compare our price with the competition: 



Program 


Interpreter 


Compiler 


Report Writer 


TOTAL 




dBMAN V 


$189.95 


included 


included 


$189.95 




Fox BASE 


$395.00 


$495.00 


$149.95* 


$1039.95 




Clipper 


N/A 


$695.00 


$149.95* 


$844.95 




Quicksilver 


$199.00 


$599.00 


$149.95* 


$947.95 




dBASE 111+ 


$795.00 


N/A 


$149.95* 


$944.75 


, 


dBASE IV 


$1295.00 


included 


included 


$1295.00 


: ... ' ;■-■.-; 
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Suggested retail price for comparable relational full-screen report writer. 



dBMAN Highlights: 

□ dBASE II and dBASE III+ compatibility 

□ 320 extended commands and functions 

Q Password protection and data security at field 
level 

□ BCD numbers 

□ Single command menus: vertical, horizontal, 
scrollable and pull down menu 

□ Program debugger/editor 

Report Writer Highlights: 

□ User defined pop-up windows and more... 

□ 9 group levels 

Q Conditional printing of any items 

□ Compute running sums, counts, averages, 
minimums and maximums 

Q Relate and report from up to 9 database files 
with lookup (one to one) and scan (one to 
many) relations and more... 



VERSASOFT 



Multi-User Version: 

□ Locks recordsand files as asetto 
prevent deadlock 

□ Supports transaction update and roll 
back (Novell TTS system) and more. 

□ Available for Novell Network, IBM 
PCNet, Xenix, UNIX and other major 
operating systems. 



Call today to order your 
copy of dBMAN V ! 



Versasoft Corporation 

4340Almaden Expwy, Suite 250 

San Jose, CA 95118 

Phone:408-723-9044 

Telex: 650-263-5806 

Fax: 408-723-9046 



.dBASE M-t-andlV arc irademarksor Ashton-Tale.FoxBASE isa trademark of FoxSrftwa/ 
a iradcmark orWordTcchSysiems. Novell Network, IB M PCN a, Xenix. UNIXarcrraCtmarksof 
I.aboraioiicsrespcctively. 



SHORT TAKES 




THE FACTS 



PC-Write 3.0 

$89 

Requirements: 
IBM PC, XT, AT, 
PS/2, or compatible with 
448K bytes of RAM 
(320K bytes without the 
spelling checker) and 
DOS 2.0 or higher. 



cursor response. It went from 
top to bottom of a 50K-byte 
file in less than a second, and 
the program found and re- 
placed 34 occurrences of a 
word in 6 seconds on my IBM 
PC XT compatible. On 
BYTE's keystroke count 
benchmark test for word pro- 
cessors, PC-Write scored a re- 
spectable 228, compared to 
WordStar's 234 (see table 2 on 
page 110 in the May 1988 
BYTE). You can also print 
from within the program, in- 
stead of using a separate print 
program, and with enough 
memory, you can buffer the 
print file for faster printing. 

I found the spelling checker 
a bit quirky, although it is an 
improvement over the one in 
the previous version— but 
then, I've never met a spelling 
checker I liked. PC-Write's 
spelling checker looks for 
misspellings by checking if 
the word in question is in the 
master or user list. One- and 
two-letter words are ignored. 
Sometimes, the program 
flagged a plural of an offend- 



Quick soft 
219 First Ave. N 
Suite 224 

Seattle, WA 98109 
(206) 282-0452 
Inquiry 1063. 



ing word, only to offer its sin- 
gular as a possible replace- 
ment. But if this happens to 
your favorite word too often, 
you can easily remedy it by 
addingthewordtothe50,000- 
word dictionary. Version 3.0 
lets you edit and execute most 
commands without leaving the 
spell search mode. 

The program now finds du- 
plicate words, and all guesses 
are displayed on the command 
line. You can also link and 
check related files. A nifty 
feature called shorthandmode 
lets you create macros, so you 
have to hit only a letter or two 
for commonly used words and 
phrases. You can toggle this 
feature on or off. Bob Wal- 
lace, president of Quicksoft, 
said the program's dictionary 
is constantly updated (regis- 
tered users can call the com- 
pany with suggestions). 

Another feature isits ability 
to store columns as literal 
ASCII text, letting you import 
Lotus 1-2-3 print files into the 
program. You can also mark 

continued 
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How to 

move a mountain, 
level a building, 
rule the world, 
erase the past, 

make a million, 
and draw attention 



to yourself. 




You can draw anything with AutoSketch 8 But 
that's only the beginning. Then, you can move it. 
Make sure it's level. Scale it to size. Or draw in rules. 

Don't like it? Erase it. Want it bigger? Stretch 
it. Need details? Zoom in. Want more of the same? 
Duplicate it. 

AutoSketch is the precision drawing tool that 
does amazing things. In up to 10 working layers. 
And because it's also easy to learn (takes about an 
hour), you won't have a long, drawn-out start-up 
process. That makes it the perfect complement to 



your word processing or desktop publishing 
package. 

So get AutoSketch for your PC*. For just 
$99.95, you'll accomplish things you never 
thought possible. And who knows what kind of 
attention that might get you. 

To order AutoSketch directly, or for more 
information, call 1-800-223-2521. For the name of 
your nearest AutoSketch Dealer, call 1-800-445- 
5415, ext.l,or write to AutoSketch, 2320 Marinship 
Way,Sausalit 0j CA 94965. AUTODESK, INC 



'AutoSketch runs on IBM PC/XT/AT and 100% compatible computers, and supports IBM's PS/2. AutoSketch is registered in the U.S. Patent and Trademark Office by Autodeskjnc. 
IBM and Personal Computer AT are registered trademarks, and Persona! Computer XT and PS/2 are trademarks, of International Business Machines Corporation. 
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Reduce 
C Programming 
for MS Windows 

by 75% 



Introducing Cjalk/Views™ a major 
productivity tool for Microsoft® Windows 
program development in C. Slash your MS 
Windows program development time by up 
to 75% through thepowerfull object-oriented 
programming (OOP) technology of Cjalk. 
With Cjalk/Views, the most common 
elements of all MS Windows programs are 
packaged into reusable software 
components-object classes. Over forty 
software components are included as a 
complete applications development 
framework. These object classes provide an 



easy-to-learn and powerfully consistent 
interface to the rich functionality of MS 
Windows. Cjalk/Views is also a real OOP 
environment . Use the software 
components as they are, or extend them to 
meet the most demanding applications. 

Coming soon. ..Cjalk/Views for the 
Apple Macintosh®... now your MS Windows 
program will port to the Mac with little or no 
change! 



$450, 



oo 



In the US, add $5 for shipping. 
($25 for Int'l handling) 



CNS, Inc. 

Software Products 
7090 Shady Oak Rd. 
Minneapolis, MN 55344 
612-944-0170, Fax 612-944-0923 



. . . providing and advancing 
object-oriented methodology. 



a* 



p%^*3^ Create a keyboard 

so easy to use, costly training time turns 
into instant productivity! 




Custom Keys and Snap'On IBM KeyCaps: Available in a wide variety 
of colors and imprinted in your choice of colors and fonts. Keytop and 
Keyfront Labels: Supporting emulation, word processing or custom made 
to your specs. Won't wear out or come off keys until intentionally removed. 
FlexShield Keyboard Protectors: Extend keyboard life. Protect from dirt, 
liquid and damaging environments without restricting keyboard operation. 
Call for your FREE CATALOG of Custom Keyboard Enhancements, 
CATALOG HOTLINE: 800 628-2828, Ext. 650 
■ ■4"fc#%|#^^%p^ For orders or custom info, call: 

1-IOOieOn 602 634-7515 

" I CORPORATION FAX: 602 634-4620 
P.O. Box 201, Dept. BYTE, Cornville, AZ 86325 



columns and move, copy, or 
delete them. 

Each registered user of PC- 
Write receives two free up- 
grades. Instead of an upgrade, 
you can get a PageMaker im- 
port filter, DCA (Document 
Content Architecture) conver- 
sion package, LaserJet font 
manager, or the source code. 
Other goodies that cost extra 
(but most of which you can get 
through Quicksoft at a dis- 
count) include French and He- 
brew capabilities (including 



voice support in Hebrew), 
Grammatik III, the InSet 
graphics capturer and extra 
fonts, and more. 

With PC-Write 3.0, Quick- 
soft has dispelled any notion 
that it's not a "serious" prod- 
uct. The technical support 
folk s are also friendly, knowl- 
edgeable, and patient. Even if 
the price were not under $ 100, 
this would still be a word pro- 
cessor most worthy of your 
consideration. 

—Dave Andrews 



A Real Deal: 2400-bps Modem 
for $95 




When I first saw the ad 
from Compu Com 
Corp. for a $95 2400-bps 
modem, I was more than a lit- 
tle skeptical. I remembered 
how my father would say that 
things that appeared too good 
to be true usually weren't. 
Given that only recently have a 
few 1200-bps modems made 
their way to under $100, and 
that typical prices for 2400- 
bps modems range from $179 
to about $350, the CCC ad 
promised a lot. So I gave the 
company a call. 

The CCC Model 2400 
modem is an internal short 
board designed for the IBM 
PC or compatibles. It is based 
on a Texas Instruments chip 
set that results in a sparsely 
populated— and therefore eco- 
nomical—board. The board 



includes two standard modu- 
lar telephone jacks (a cable 
also comes with it) and a 
speaker with an external vol- 
ume control. 

Like most personal com- 

continued 



CCC Model 2400 

$95 

Requirements: 
IBM PC or compatible 
with at least one available 
bus slot. 

Compu Com Corp. 
1275 Palamos Ave. 
Sunnyvale, CA 94089 
(408) 732-4500 
Inquiry 1065. 
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How lb Get In On Our 
frequent Flyer Fn 
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Our new software product will 
increase the speed of any PC system 
so dramatically that we're tempted to 
include a pilot's license (and seat- 
belt) as standard equipment. 

We call it FAST! And from the 
moment you load it, you'll find 
that's an understatement. A gross 
understatement. 

Using any benchmark or perfor- 
mance test you choose, FAST! 



D ma Transfer Ratis 
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IBASERATE 
I WITH FAST! 



multiplies the actual processing speed 
of your system, by four times ... six 
times . . . eight times ... or more, 
depending on your system and 
application. 

With FAST!, a IBM XT system 
easily outraces a Compaq Deskpro 
386, using a standard data transfer 
performance benchmark. And 
without enhancing the hardware in 
any way. 

We've got a winner on our hands. 

Speed Enhancement, 
Without Hardware Upgrades 

Our remarkable enhancement is 
achieved by very simple means. We 
took a well-known speed-enhance- 
ment technique called "disk caching," 
and improved it. By a mile. 

FAST! literally anticipates what 
data your CPU will be seeking, and 
reads that data from your drive or 
floppy into a special RAM buffer (or 
"cache"), before the CPU asks for it. 

Which means that your CPU 
spends almost no time waiting for 
disk reads, the most notorious time- 



glutton of all. The more disk-inten- 
sive your application (database, for 
example), the more time FAST! will 
save you. 

And since FAST! reduces drive read 
time drastically, it also reduces wear 
and tear on your drive, extending 
its life. 

EAST! 8knrsA>rcy The Compertrion 

Priced at just $99, FAST! is 



«fc7 
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competitively priced with other disk- 
enhancement utility software. Yet it 
offers vastly superior results- four 
times the performance of the closest 
competitors. 

And it's hundreds less than 
hardware upgrade options like faster 
drives, turbo boards, or entire system 
upgrades, while again offering supe- 
rior speed enhancement. And FAST! 
works with XT, AT, 386 and PS/2 
systems, in conventional, extended 
or expanded RAM. 

If you want to give your computer 
breakneck processing speed, get 
FAST! To order, call Future Computer 
Systems at (603) 894-6975. Or, ask 
your local computer dealer. 
For FAX orders: (603) 894-6670 



[j p^ 



Future Computer Systems 
26 Keewaydin Drive, Building H2 
Salem, NH 03079 
(603)894-6975 



XT. AT and PS/2 are trademarks oflntemational Business Machines Corporation. Compaq DESKPRO 386 is a trademark of Compaq Computer Corporation. FAST! is a trademark of Future Computer Systems. 
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puter modems, the CCC unit 
uses the Hayes-compatible AT 
command set, and it has a 40- 
character command buffer. It 
also adjusts automatically to 
lower transmission speeds of 
1200 bps or 300 bps. 

I installed the modem in my 
Hyundai Super 286c with no 
problems. The board requires 
you to deal with only two 
jumpers. One jumper selects 
COM port 1, 2, 3, or 4; the 
other sets the default (on or 
off) for the auto-answer 
mode. 

The package comes with a 
shareware communications 
program called Boyan (ver- 
sion D3), which has a license 
fee, should you decide to use 
it, of $35. Boyan is a fairly 
straightforward, no-frills pro- 
gram. It does have one signifi- 
cant drawback, as do many 
programs of this type: It sup- 
ports only COM ports 1 and 2. 
This simply means that if you 
need to assign the modem to 



port 3 or 4, you cannot use 
Boyan. 

I assigned the modem to my 
system's port 3 and used it 
with Procomm Plus. In addi- 
tion to calling local access 
numbers, which provide rela- 
tively clean communications 
lines, I also sent and received 
ASCII files on a daily basis via 
standard long-distance ser- 
vice at2400 bps and 1 200 bps. 
And although my experience 
didn't constitute a scientific 
test, the number of occasional 
line-noise glitches was about 
the same as on a USRobotics 
Courier 2400. 

I didn't do any exhaustive 
lab line-noise tests, but in real- 
world use, the CCC Model 
2400 worked fine. This is the 
first 2400-bps modem I've 
seen for less than $100, and 
it's a bargain. It comes with a 
two-year warranty and a 30- 
day money-back policy. 
That's a very good deal. 

—Dennis Allen 



The Electronic Darkroom 



Picture Publisher is an 
image editing software 
package billed as an "elec- 
tronic darkroom." I used it to 
edit and manipulate a set of 
scanned gray-scale images to 
increase their clarity or re- 
move flaws. 

Once you have Microsoft 
Windows, Picture Publisher, 
and any Tag Image File For- 
mat (TIFF) picture files 
loaded and ready to go, a suite 
of useful tools is at your dis- 
posal. These tools include 
Greymap functions, which let 
you adjust or enhance gray- 
scale values; Mask functions, 
which let you create freehand 
or geometric shapes to either 
protect an area from global 
edits or mark an area for edits; 
Retouch, which you use to 
smooth, brighten, feather, or 
add texture to an image; Edit 
functions, which provide cut- 
and-paste features; and Pro- 



cess functions, which you use 
to view, crop, scale, or other- 
wise ready images for final 
placement on a page. 

You use basic utilities like 
Undo, Apply, and Zoom to 
implement or delete your 
edits. You can access the tools 
and utilities via Windows' 
pull-down menus, the Astral 
Picture Window icons, or the 
function keys. 

To actually edit an image, 
you move between the Win- 
dows interface and the Astral 
Picture Window. The Astral 
Picture Window is basically a 
full-screen window within the 
Windows environment. When 
you work in the Astral Picture 
Window, Picture Publisher 
paints to a full VGA screen so 
you can see 64 levels of gray 
and manipulate 256 levels of 
gray. I found it easy to move 
between the two interfaces. 

It is also easy to create spe- 



How the competition stands 



Introducing the modem with a sleek new 
stand-up* design. Telebit's new T1000 Multi- 
Speed modem. The modem that not only looks 
different, but is different. With more features. 
More performance. And a surprisingly low price. 

More modem for less money. 

What makes the T1000 so different? 
For one, you get a choice of more speeds. The 
T1000 can send and receive data at 300, 1200, 
2400, or 9600 bps using ordinary dial-up 
phone lines. 

So the T1000 can talk to your installed 
base of low-speed modems, plus the large 
installed base of Telebif* and other PEP™ high- 
speed modems. 

But it costs about the same as a 






2400 bps error-free modem. 

Another difference? The T1000 runs at 
9600 bps with any type of data— without com- 
pression. Error free. With MNP and PEP 
error detection and correction. 

The T1000 fits right in. 

The T1000 Multi-Speed modem even talks 
Hayes— right from the box. And if you're using 
the AT command set or even Smartcom HI 
software, we're compatible. You won't need new 
software. And you won't need new commands. 

The T1000 also has internal support for 
the most widely-used communications protocols 
— Kermit, Xmodem, Ymodem and UNIX's 
UUCP So you can transfer files up to 3 times 
faster than any other modem. 
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cial-effect images with Pic- 
ture Publisher. For example, 
you can posterize a photo, 
which groups gray tones with 
ones of similar value, or you 
can change an image's thresh- 
old, which converts gray tones 
to either black or white to 
create line art. 

The two functions that I 
found particularly fascinating 
were Retouch and Greymap. 
Retouch lets you adjust the 
gray values assigned to a pixel 
using a paintbrush. You can 
easily implement all kinds of 
changes, like sharpening the 
image via an edge-enhancing 
filter or painting over flaws on 
an image using a gray tone of 
your choice. I used the sharp- 
en feature to give better defi- 
nition to some of my fuzzy 
images. 

The Greymap functions let 
you do complex adjustments or 
fairly quick adjustments in 
brightness or contrast. 

I ran the product on a PS/2 




Model 80 running Microsoft 
Windows 2.03. The documen- 
tation clearly explained basic 
image-preparation concepts 
and was easy to follow. While 
I foundtheproducteasy touse, 
anyone buying it should have 
some familiarity with both 
Windows and basic desktop 
publishing and darkroom con- 



cepts. Edited images can be 
ported to page layout, presen- 
tation graphics, or word pro- 
cessing software that accepts 
TIFF or the Encapsulated 
PostScript Font format. If 
you're a serious desktop pub- 
lisher, Picture Publisher is 
worth a look. 

—Jan Fiderio ■ 



THE FACTS 



Picture Publisher 

$595 

Requirements: 
With an IBM PC: VGA 
card, analog monitor, 
Microsoft Windows 2.03 
or higher, Windows- 
compatible mouse, 640K 
bytes of RAM, and DOS 
2.0 or higher; a hard disk 
drive is recommended. 
With an IBM PS/2: 
Windows 2.03 or higher, 
Windows/PS/2- 
compatible mouse, 640K 
bytes of RAM, and DOS 
2.0 or higher. 

Astral Development Corp. 
Londonderry Sq. 
Suite 1 12 

Londonderry, NH 03053 
(603) 432-6800 
Inquiry 1066. 



up to Tfelebit's newest modem. 



And here's another big difference. Since 
the T1000 runs the most popular communi- 
cations software at the highest possible speeds. 
You can take full advantage of packages like 
HyperACCESS, Crosstalk-Fast, MicroPhone II, 
and Acknowledge. 

Just plug us in, and the T1000 will fit 
right in. No matter what your environment. 

Remote management for ease of use- 
Here's the final difference. The T1000 
offers a host of remote management features. 
Including remote access, remote configuration 
and remote diagnostics. 

So get the modem that's head and 
shoulders above the rest. In features and per- 
formance. At just the right price. Telebifs new 



T1000 Multi-Speed Modem. 

Calll-800-TELEBITor 
(415) 969-3800, today. 

OrwriteTelebitat 
1345 Shorebird Way, Moun- 
tain View, C A 94043-1329. 
Fax:(415)969-8888. 

Because no one gets the 
message through like Telebit. 



T1000. 



TELEBIT 

© 1988 Telebit Corporation. Telebit is a registered 
trademark and PEP is a trademark of Telebit Corpora- 
tion. Other brands or product names are trademarks of 
their respective holders. 

^optional 

Circle 248 on Reader Service Card 




The fastest possible 

way to create the fastest 

MS-DOS programs 

possible. 



Microsoft. C 5.1 

Qptimizii tg Compiler 



For Personal Compilers Running 
the MS, OS/2 or MS-DOS, 
Operating System 



Uieu Search mi 



(latch Options Language / 



.) i : 217 

Dp : 23383:5936 



Add Match. 



tJatchpoint , . . 
"iracepoint... 

Delete Uatch... Ctrl+U 
Delete All Uatch 



Ctrl+U Microsoft QuickC- 
compiler included. 
FREE! 



/* Draw top of box. */ 

*p = 218; 

for~Ci'= 0; i < cols; p ♦= 2 

*p = 1%; 
*p = i9i; 
P + =2; 

/* Dr-au s ide of box . */ 



Microsoft 



Microsoft C Optimizing Compiler 5.1 Techbox 

Compiler 

• Optimizations that generate the fastest code for DOS 
and OS/2 systems. 

- In-line code generation. 

- Loop optimizations. 

- Elimination of common subexpressions. 

• Full OS/2-system support to break the 640K barrier. 

- Family API programs that run under DOS and the OS/2 
systems. 

- Write multithreaded programs and Dynamic Link 
Libraries. 

• Small, medium, compact, large, and huge memory models. 

• Mix models with NEAR, FAR, and HUGE keywords. 

■ Fast compilation (10,000 lines/minute) with Microsoft 
QuickC.™ 

• Fastest math, in-line 8087/80287 instructions, and 
floating-point calls. 

• More complete support of proposed ANSI standard. 

• Over 350 library functions, including a graphics library. 

Microsoft CodeView 

• Full OS/2 systems support. 

- Debug applications of up to 128MB under the OS/2 
systems. 

- Debug multithreaded programs and Dynamic Link 
Libraries. 

• Source-level debugging for precise control over 
programs. 

- Dynamic breakpoints in the source. 

- Debug programs written in a variety of Microsoft 
languages. 

- Full symbolic display of C structures. 

- Interactively follow linked lists and nested structures. 

- Watch variables, memory, registers, and flags. 

Other Utilities 

■ Fast linking (twice as fast as the C 4.0 version linker). 

■ OS/2 incremental linker - up to 20 times faster than a 
full link. 

■ OS/2- and MS-DOS reconfigurable programmer's 
editor 



Everything about Microsoft® C Optimizing 
Compiler version 5.1 is dedicated to the profes- 
sional programmer. 

Fast code. Fast development. Fast debug- 
ging. And full support for both MS-DOS® and 
the OS/2 systems in a single package. 

There's no faster C code on a PC, because 
powerful optimizations, such as in-line code 
generation and loop enregistering, generate 
executables that are compact and efficient. 
The documentation even teaches you special 
coding techniques to squeeze every last bit of 



speed out of your code. 

Fast code isn't all you get. Under MS® OS/2, 
the 640K barrier is gone so you can write C pro- 
grams as large as a gigabyte. You can call the 
operating system directly Create more respon- 
sive programs (multiple threads allow program 
operations to overlap). And build Dynamic Link 
Libraries (DLLs) that can be shared, saving 
valuable memory DLLs also allow your main 
programs to be smaller, so they load faster. You 
can even write a single Family API program 
that runs under both MS-DOS and MS OS/2. 
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Far Personal Computers Running 
the MS, OS/2 or MS-DOS, 
Operating System 



Microsoft. C 5.1 

Optimizii f # Compiler 
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/# Drau top of box. */ 

*p = 218; 

*p'= 1%; 
*p = 191; 
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/* Draw side of box. V 
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Microsoft C Optimizing Compiler 5.1 Techbox 

Compiler 

• Optimizations that generate the fastest code for DOS 
and OS/2 systems. 

- In-line code generation. 

- Loop optimizations. 

- Elimination of common subexpressions. 

• Full OS/2-system support to break the 640K barrier. 

- Family API programs that run under DOS and the OS/2 
systems. 

- Write multithreaded programs and Dynamic Link 
Libraries. 

• Small, medium, compact, large, and huge memory models. 

• Mix models with NEAR, FAR, and HUGE keywords. 

• Fast compilation (10,000 bnes/minute) with Microsoft 
QuickC 

• Fastest math, in-line 8087/80287 instructions, and 
floating-point calls. 

■ More complete support of proposed ANSI standard. 

• Over 350 library functions, including a graphics library. 

Microsoft CodeView 

• Full OS/2 systems support. 

- Debug applications of up to 128 MB under the OS/2 
systems. 

- Debug multithreaded programs and Dynamic Link 
Libraries. 

• Source-level debugging for precise control over 
programs. 

- Dynamic breakpoints in the source. 

- Debug programs written in a variety of Microsoft 
languages. 

- Full symbolic display of C structures. 

- Interactively follow linked lists and nested structures. 

- Watch variables, memory, registers, and flags. 

Other Utilities 

• Fast linking (twice as fast as the C 4.0 version linker). 

• OS/2 incremental linker - up to 20 times faster than a 
full link. 

• OS/2- and MS-DOS reconfigurable programmer's 
editor 



Microsoft Editor is the first reconfigurable 
text editor for programmers that lets you de- 
velop under MS-DOS and MS OS/2. Under 
MS OS/2, multitasking lets you edit one file 
while you compile another, which cuts develop- 
ment time. You can even generate multiple com- 
piles that report errors directly back into your 
source code. 

Microsoft CodeView® is the highly acclaimed 
window- oriented source-level debugger that 
makes debugging not only fast, but extremely 
efficient. You can view program execution 



while you watch variables and register values 
change. And under MS OS/2 you can debug 
multi-threaded applications, DLLs, and pro- 
grams as large as 128 MB. The Microsoft C 
Optimizing Compiler 5.1, designed for the pro- 
fessional programmer. It's all the speed you 
need. Call (800) 541-1261. 




fAT'f 



Making it all make sense: 



Microsoft, the Microsoft logo, MS. MS-DOS, and CodeView are registered trademarks of Microsoft Corporation. 

MARCH 1989 -BYTE 107 



The Only Character 
Recognition System 




That Outperforms Ours 



Nature's character recognition system can be 
trained to read any language. Flagstaff Engineer- 
ing's SPOT OCR Text Reader is also trainable. 
It has read text printed in thousands of typefaces 
in over 130 different languages! 

The SPOT OCR Text Reader works just like a 
typist who reads a page, then uses a keyboard 
to transfer the information on the page into a 
computer file— except SPOT uses a scanner for 
eyes and outputs the text directly into standard 
text files. SPOT is also faster. It can read up to 
35 characters per second on a 16MHz AT, and 
up to 65 characters per second on a 25MHz 
machine (that's 780 words per minute). SPOT 
supports most major makes of scanners. 

Using sophisticated statistical techniques, 
SPOT recognizes characters like the brain does: 
by examining their shape and context. Like 
nature's original, SPOT is very flexible. It can 
glance over an entire page or zoom in on a 
few lines of text. SPOT can read newspapers, 



magazines, books, manuals, invoices, contracts, 
government documents, columns, tables . . . just 
about any printed text. And SPOT keeps getting 
better. The new Version 3.0 is faster, more 
accurate, easier to use, and better documented 
than its predecessors. 

Since 1982, Flagstaff Engineering has provided 
visionary data conversion solutions for thou- 
sands of companies worldwide. SPOT is already 
increasing productivity and making life easier for 
many publishers and researchers, accountants 
and telemarketers, medical and legal offices, 
archival and transcription services. 

Wouldn't your business benefit from fast, 
accurate, and low-cost OCR software? Give us 
a call and let our application specialists explain 
how you can save time and money with SPOT, 
the OCR text-entry solution. 



SPOT 



SYNTACTIC PATTERN OPTICAL TRANSLATOR 




Visit us at C-BIT in 
Hanover, West Germany. 
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FLAGSTAFF 
ENGINEERING 



Helping People Read a World of Information 

1120 Kaibab Lane • Flagstaff, AZ 86001 
602-779-3341 • FAX 602-779-5998 



EXPERT ADVICE 
COMPUTING AT CHAOS MANOR 



Jerry Pournelle 




Chaos Manor 
Awards 



Jerry hands out 
the kudos for 
the most distinguished 
products of 1988 



I have got 8 million things to do. At 
dawn tomorrow I catch an airplane 
to New England, where I'm sched- 
uled to do some briefings about the 
space program, as well as attend a BYTE 
Editorial Exposition. Meanwhile, 
Christmas is in a few days, and I've done 
no shopping at all. I found Larry Niven's 
present last spring, so that's set, and 
Mrs. Pournelle can handle the rest— ex- 
cept of course for her own, which, with 
luck, I'll pick up in New Hampshire. 
Surely they have interesting presents? 

Meanwhile, this is the last column of 
the year, which means it's time for my 
annual Chaos Manor Awards. BYTE has 
recently instituted annual awards, and 
it's about time; I've nothing against the 
other magazines' awards, but I do think 
BYTE has unique expertise in this field. 
The BYTE awards are the result of a vote 
of the BYTE editors, and they are "offi- 
cial"; you saw them in the January issue. 
The Chaos Manor Awards come under 
different rules. They aren't "official" 
from BYTE, just from me. There's no 
vote, although I may check with other 
BYTE editors to see if they have had 
problems I didn't notice. Eligibility is the 
year I got a product, not the year it came 
out. Finally, the usual Chaos Manor 
rules apply: unless otherwise noted, this 
is all stuff that I've personally used and 
beat the devil out of. 

1988 

This has been an interesting year. I be- 
gan this column a few weeks ago by set- 
ting up a GrandView outline (I'll get 
back to GrandView later). Within a 
week, I had more than enough items to 



fill three columns. I've acquired a lot of 
useful stuff this year, and much of it first 
came out in 1988. Some of these products 
aren't earthshaking, but they're all 
darned useful. By me, 1988 was a very 
good year for computer users. 

Most Useful Computer 

The clear winner in this category is the 
Cheetah 386, which is built up from a 
Cheetah motherboard and memory in- 
stalled in a "tower" configuration. Intel 
furnished the chip set (the 80386 and 
80387). Big Cheetah runs at 25 MHz. It 
would run faster if I got Intel to send me 
faster-rated chips, and I just may do that; 
although I have to say that Big Cheetah 
already runs fast enough for anything 
I'm likely to do. The BIOS is by Award. 
So far it has been compatible with every- 
thing I've tried, including the new 
DESQview3.0. 

Just about everything I have said about 
Big Cheetah could be said about the Ze- 
nith Z-386 (although that runs at 16 
MHz, still fast enough for nearly any- 
thing I do). It happens that I use Big 
Cheetah a bit more than I do the Zenith, 
but it could be the other way around. 
That is, I never experiment on my pri- 
mary machine; and since I'm always 
mucking about with new software and 
boards and equipment, something has to 
be the experimental machine. 

I keep a generic IBM PC AT clone that 
came from Larry Aldridge's Sterling 
Solutions (1824 South Starfire Ave., Co- 
rona, CA 91719) for stuff I'm really 
doubtful about. For a fair test, however, 
all the stuff— boards and software- 
should be run with an 80386 since, in my 
judgment, the 80386 is the wave of the 
future. The Z-386 serves as the 80386 
test-bed, and it has never failed me. 
When Larry Niven needed a new com- 
puter, I had no hesitation in recommend- 
ing the Z-386, which is what he bought. 
Still, Big Cheetah is faster, and I do use 
him a bit more; so that's the machine of 
the year, with the Z-386 as runner-up. 



The 80286 chip, originally greeted 
with enthusiasm when the AT came out, 
has proven to be a dead end. For one 
thing, while it's easy to get from virtual 
mode (where the 80286 pretends that it's 
a fast 8086 like you have in your PC) to 
protected mode (which is genuine 16-bit 
operations that can directly access 16 
megabytes of memory), getting back 
from protected mode to virtual mode re- 
quires a kludge you have to see before 
you'll believe it. 

That's not the worst problem. If Intel 
had been able to make 80286s of consis- 
tent quality, the chip might still have a 
protected-mode future, but they didn't. 
Instead, we have a number of steps and 
revisions of the 80286, and they are not 
all alike. Programs running in virtual 
mode aren't likely to notice, but when 
you move into protected mode, it can 
make a real difference. Thus, anyone 
programming for the 80286 in protected 
mode must find a least common denomi- 
nator of the chip to write to. That is pos- 
sible, but since it's also difficult and 
expensive, it's generally confined to 
large programming outfits. Much of the 
driving force in this industry comes from 
small programming companies. 

There is useful 80286 software, but in 
general, the future of the 80286 is to be 
used as a kind of fast 8086, while the 
80386 has a great future. The 80286 
won't be abandoned quickly because 
there are so many of them out there, but I 
see a definite trend toward software writ- 
ten just for the 80386. Most important, 
there will be compilers and code genera- 
tors using the 80386's special features. 

Disk Drive of the Year 

Big Cheetah's disk drive is the Priam 
ESDI 330-megabyte hard disk drive, and 
that gets the award in this category. 

I'm very happy with the trend to ever- 
larger hard disk drives. I didn't predict it; 
indeed, one ofPournelle's laws was "Sil- 
icon is cheap, but iron is expensive." 

continued 
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A Message 

To Our 
Subscribers 



FROM TIME TO TIME 
we make the BYTE sub- 
scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. We take great 
care to screen these companies, 
choosing only those who are 
reputable, and whose products, 
services, or information we feel 
would be of interest to you. 
Direct mail is an efficient 
medium for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers ap- 
preciate this controlled use of 
our mailing list, and look for- 
ward to finding information of 
interest to them in the mail. 
Used are our subscribers' names 
and addresses only (no other 
information we may have is ever 
given). 

While we believe the distribu- 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to the 
following address. 



CHAOS MANOR 



EVFE Magazine 

Attn: Subscriber Service 

P.O. Box 555 

HlGHTSTOWN, NJ 08520 



I 



IA 



he Amiga 
2000 is the clear winner 
as most-improved 
computer. 



This was formulated back in the days of 
the S-100 bus, and it was intended to 
warn users that it was a lot easier to up- 
grade a machine that used a bus and 
cards than the single-card computers that 
were the S-100's chief rivals, but I also 
applied it to disk drives. I was quite cer- 
tain that spinning metal would soon give 
way to something without moving parts, 
like magnetic bubble memory. 

I still think that eventually that has to 
happen— doggone it, it really is easier to 
fabricate complex silicon than to make 
high-precision spinning platters and 
heads— but it's also very clear that it 
won't happen soon. I'm seeing reliable 
gigabyte drives that fit into an AT chas- 
sis. Priam has a 700-megabyte drive that 
I suspect will be next year's drive of the 
year; in seven years of using Priam 
drives, from the original 20-megabyte 
drive to the 330-megabyte unit I use now, 
F ve never lost any data. 

Priam shares this award with itself: 
that is, I also have their 330-megabyte 
SCSI MacDisk for the Macintosh II. Of 
course, it uses the same hardware as Big 
Cheetah's disk drive, so this is really 
only one award. The MacDisk sure is 
handy: I've noticed that the Mac II hard 
disk seems to fill up even faster than PC 
hard disks do. It's probably the graphics 
and image files. Priam was kind enough 
to donate a 330-megabyte MacDisk to the 
Lowell Observatory, and it's about time I 
publicly thanked them. I'll report on 
using microcomputers at the Lowell Ob- 
servatory soon. 

Most Improved Computer 

The Amiga 2000 is the clear winner 
here. It's not just the hardware upgrade 
to the 68020 chip and a new chip set with 
more video RAM (although those cer- 
tainly helped). Commodore has also 
greatly improved the operating system. 
The Amiga 2000 will now boot from its 
hard disk; there's no more Kickstart with 
a floppy disk and then calling in the 
Workbench. The disk access times have 
been improved dramatically: it used to 



be that you could go get a sandwich while 
the Amiga read in a medium-length file. 

The Amiga 2000 is now good enough 
for most things you'd like a computer 
for. For example, WordPerfect users 
will find their favorite editor works fine 
on the new Amiga. Indeed, the whole 
software base is expanding rapidly. 

I was just up to the Stanford Linear 
Accelerator Center (SLAC), where they 
use Amiga 2000s as workstations for 
both secretarial and scientific staff. A 
great deal of the work is done locally, 
while the Amiga's multiprocessing capa- 
bility keeps it connected to their big 
mainframe. SLAC has developed soft- 
ware to let the mainframe initiate an 
Amiga task while the Amiga is doing 
something else. They use Donald 
Knuth's TeX scientific text formatter; 
there's an excellent implementation for 
the Amiga. Incidentally, the X in TeX is 
a Greek chi, so it's pronounced "tek." 

SLAC has developed a whole slew of 
software for the Amiga. I was quite 
frankly impressed with what the SLAC 
people can make the Amiga do. If Com- 
modore could manage to get the SLAC 
software— most of it is public domain— 
and distribute it with the Amiga, it would 
go a long way toward making the Amiga 
a machine for the rest of us. 

Most Useful Peripheral 

Hands down, the most useful new pe- 
ripheral I acquired this year is the Maxi- 
mum Storage WORM (write once, read 
many times) drive. Runner-up is Infor- 
mation Storage's WORM drive. I find 
the Maximum Storage software a bit 
handier than Information Storage's 
WORM TOS. Both WORM drives work 
very well. Both have recently come out 
with high-density formats that get even 
more data on one WORM cartridge. 

The main function of a WORM drive 
is to back up all my work: fiction, pro- 
grams, data brought in by E-mail, every- 
thing of value. WORM storage disks cost 
about a dollar a megabyte; and unlike 
other backup media, the WORM saves 
everything. You can page back on the 
WORM and find every version you ever 
saved. This can be invaluable for pro- 
grammers. It's no bad thing for fiction 
writers, either. 

Since the computer sees the WORM as 
just another disk drive, you can use it to 
store compilers, word processors, and 
other software that is read and not writ- 
ten to, thus saving hard disk space. 

The really neat thing about a WORM 
is that you don't mind using it to back 
things up, since it works with COPY or 

continued 
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vnrve put it in the hands 

of the PC millions 




SPARC™ (Scalable Processor Architecture) is rapidly becoming the standard of RISC technology. 
It's what makes Sun Microsystems' renowned Sun-4™ the technical workstation everyone wants. 

Now you can SPARC up your PC! 

Definicon's new SP-ARC1™ is a single board coprocessor that brings the power of SPARC 
processing to any IBM™ compatible PC. That means 15 MIPS performance at 25 MHz, 
8 megabytes of RAM, and SPARC code on your PC. 

Our SP-ARC1 opens the world of Sun's brilliant SPARC standard to PC users — and the vast 
MSDOS™ marketplace to SPARC software developers. 

This is riskless RISC, thanks to our uncondi- 
tional, 30 day money-back guarantee. For details 
about how you can explore the limitless 
possibilities of SPARC on your own PC, 
call Paula Jerome at Def inicon now. 



© 1988 Detinicon Systems. Inc. 

SPARC and Sun-4 are trademarks ol Sun Microsystems, Inc. 
MSDOS is a registered trademark of Microsolt Corp. 
SP-ARC1 is a trademark of Definicon International Corp. 
IBM is a trademark ot International Business Machines, Inc. 
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Get Aboard Tomorrow 



Definicon International Corporation 
1100 Business Center Circle 
Newbury Park, CA 91320 
(805) 499-0652 Fax: (805) 498-3559 

UK: 1-498-0704 France: 1-69-307000 Germany: 49-89-572062 
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helps save time, money, and cut frustrations. Compare, evaluate, and find products. 



FREE Product Literature! 

Quickly and efficiently sort through a jumble of products without risk 
or hassle. Learn the details on every product we carry, direct from the 
manufacturer. Don't wait. Get it fast, free, first-class the day you call 
800-421-8006. 

"Mention BY389" 



New Discovery 

Vermont Views 

Vermont Creative Software's new generation of Windows for Data. User interface 
library foi forms, windows, menus, help, and keyboard handling. Menus in any 
style. Forms can be larger than display window, have choice lists, context-sensitive 
help, flexible decimal, date, time, and toggle fields. Mini word processor. Inter- 
national language portability. $349 



Assemblers 



MS Macro Asm 

Turbo Assembler/Debugger 

Visible Computer 80286 



Debuggers 



C Language - Compilers 



List Ours 

150 105 Periscope II - breakout switch 

150 115 Periscope III - 10 MHz version 

100 89 Sourcer 



Editors 



List Ours 

175 139 

1395 1119 

100 89 



AZTEC C86 - Commercial 


499 


Cal 


BRIEF 


195 


Call 


High C-286 - by MetaWare 


595 


Cal 


COMPEDITOR 


175 


165 


Instant C/16M 


795 


699 


Edix 


195 


159 


Lattice C - V3.4 


450 


289 


Epsilon - like EMACS 


195 


159 


Microsoft C 5.1 - w/CodeView 


450 


299 


KEDIT - like XEDiT, V.4 


150 


125 


Microsoft QuickC 


99 


69 


Personal Rexx 


125 


109 


Turbo C - by Borland 


150 


115 


MKS VI 


75 


69 


Turbo C Professional 


250 


179 


PI Editor 


195 


159 


Watcom C6.5 - highly optimized 


295 


Cal 


SPF/PC - V2.0 


245 


189 


Dbase & Tools 


Vedit Plus 


185 


129 




295 
200 


249 
159 


■ Text Screen Addons 


CLEAR+ for dBASE 


C Worthy w/forms 


295 


Call 


Clipper Summer '87 


695 


449 


C-scape 


399 


379 


dBASE IV 


795 


529 


Curses - by Aspen Scientific 


119 


109 


Dbase Online 


99 


89 


with source 


289 


275 


dBRIEF w/BRIEF 


275 


Cal 


Greenleaf Data Windows 


295 


219 


dBug - source debugger 


195 


179 


for OS/2 


395 


299 


Documentor 


295 


239 


Vitamin C - source, menus 


225 


169 


DBXL Interpreter 


199 


149 


for OS/2 


345 


279 


FoxBASE+ - V2.1 


395 


259 


Vermont Views - replaces WFD 


395 


349 


Genifer - code generator 


395 


259 


with source 


790 


659 


R&R Relational Report Writer 


149 


139 


Note: Mention this ad. Some prices are specials. Ask about 


R&R Clipper & FoxBASE 


55 


45 


COD and POs. Formats 3" laptop now available, plus 20C 


Quicksilver Diamond 


599 


369 


others. UPS surface shipping add $4/per 


normal item. All 


UI Programmer 


295 


239 


prices subject to change without notice. 







5-B Pond Park Road 
Hlngham. MA 02043 
Mass: 80«. 442-8070 
or 617-740 2510 1/89 
Telex: 671 5348 
FAX: 749 2018 



Established 1983. We carry over 1,100 different products. Call today for complete technical 
information and advice, our catalog, literature, and solid value. 



800-421-8006 



HOURS: 
M-F 8:30 ■ 8;00 
Sal: 10:00 - 4:(X) 



"IT MAKES C-C-CROSSTALK 
SEEM T-T-TONGUE-TIED." 

If you're talking to a DEC mainframe, no communication 
software emulates the VT220, VT100 or VT52 terminal more 
accurately, easily, or eloquently than VTERM. * 

Hot keys. Kermit. Automatic reformatting for spreadsheets 
and databases. VTERM has it all. 

Why not join the 60,000 users of VTERM (many of whom 
moved up from Crosstalk). And try the DEC terminal emulation 
package that has everyone in the business buzzing. 

FRE "EVALUATION KI™ " 
Q Yes, send me a free time-limited, full-blown working copy ofVTERM/220, 
which is mine to keep. 

Name 

Title 



Company 
Address 



VTERM 

o 

DEC Terminal Emulator 



Telephone ( ) 

I am a user □ dealer Q Mail to: 

Coefficient Systems Corporation 

611 Broadway, New York, New York 10012 (212) 777-6707 byc-3/89 

^m MH MB HH MH MB HH ■■ MH MB MM MM MH MH MH MH ■■ HH HH MH HH ■■ MH | 

* VTERM refers to VTERM/220, VTERM/4010, etc. products from Coefficient Systems Corporation. 
Crosstalk is a trademark of Digital Communications Associates, Inc. 

Questions? Want faster action? Call (212) 777-6707, ext. 403. 



XCOPY, just like any other disk drive. 
The WORM isn't a great deal slower than 
your regular hard disk drive (well, it's 
slower than mine, but my Priam disk 
drive goes at an amazing 14 millisec- 
onds; the WORM is more like 75 ms); 
consequently, it takes not much longer to 
make backup copies than it did to save 
the files in the first place. Once saved, 
they're nearly eternal. My practice is to 
alternate WORM cartridges, with the 
one not in use at the moment residing in a 
safe-deposit box at American Vault; that 
way, even if Chaos Manor burned down, 
I'd have most of what I've been working 
on. 

I've said it before, but I'll repeat it 
here: anyone doing serious software de- 
velopment should get a WORM drive. 
It's likely to be one of the best invest- 
ments a software development firm can 
make. 

LANtastic 

I don't have fixed categories in the Chaos 
Manor Awards; I invent categories to fit 
products that have impressed me. That 
description certainly fits Artisoft's 
LANtastic, which I'll call the LAN of 
the year. LANtastic consists of an 8-bit 
board and peer network software. Instal- 
lation of both hardware and software is 
simple, and once done, any station on the 
network can configure itself to make 
none, all, or part of its files available to 
other stations. Since it is a true peer net- 
work, nothing can be accessed without 
prior permission. 

LANtastic allows network access to a 
CD-ROM drive; the DOS extensions 
need be installed only in the remote ma- 
chines. Since LANtastic works through 
DOS, it's possible to access WORM 
drives and nearly everything else. 

There are faster LANs, but so far I've 
found LANtastic to be more than ade- 
quate for every task I've given it. I was 
even able to use it to network the DOS 
side of the Amiga to my PC. 

PowerPoint 

By far the most useful Mac product of the 
year was Microsoft's PowerPoint. This 
program lets you make and organize 
briefing slides; I used it to prepare the 
SSX (Space Ship Experimental) briefing 
for the incoming Bush administration. 
PowerPoint typifies both the good and 
bad points about the Mac: once you 
understand the techniques, it's easy to 
use, but many of those techniques can be 
discovered only through learning com- 
puter folklore. 

PowerPoint makes one-sheet briefing 

continued 
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INTRODUCTORY OFFER 



Enjoy BYTE magazine's in-depth information on all 
the latest in personal computing each month at our 
special introductory rate! 

Subscribe now and save $17 off the newsstand price 
—12 issues for $24.95 instead of $42. 00... and $5.00 
off the regular subscription rate of $29.95. You'll also 
receive our special IBM PC issue as part of your 
subscription. 

□ U.S.A. $24.95 tor 1 year □ Canada/Mexico $26.95 U.S. tor 1 year 



□ Bill me 

□ Payment enclosed 

□ Charge to my 

□ MasterCard 

Account # 

Expires 

Signature 



□ This is a renewal order. 
Name 



(Please Print) 



D VISA 



Company . 
Address _ 
City/State . 
Country _ 



. Code 



For direct ordering, call toll tree 1 800 257-9402 weekdays 
5:00 PM EST. In New Jersey, call I 609 426-5535. 

How 6-8 weeks for processing your subscription. 



EVTE 



$17^ 

OFF 
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en 
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-( Leprecard Disk Cards for PC & AT Computers ) 



Leprecards feature Seagate drives, the acknowledged leader in technology and reliability. 
You can use them as the first or second hard disk in your system. Low power consumption 
drives mean less strain on your system. You get a 1 year warranty, unlimited techni- 
cal support <£ our illustrated installation and user's guide. Models available for IBM 
PC/XT and compatibles, AT's and compatibles, as well as the TANDY WOO/A'SX/ 
TX/TUSL 

FREE SOFTWARE Including Takeltoo, the backup utility PC MAGAZINE 
Editors Choice in 1986 & 1987, & LepreC ache disk cacheing from Multisoft. 



Tandy 1000 Model 



jT* 


CAPACITY 
AVERAGE ACCESS 


20MB 
48ms 


32MB 
48ms 


32MB 
40ms 


49MB 
28ms* 


65MB 
16ms* 


\ 


8 BIT 
PC/XT TYPE: 


$299 


$339 


$389 


$549 


$649 


V. 


16 BIT 
AT TYPE: 


N/A 


$399 


$449 


$599 


$679 


) 



* Average access speed per partition. Tandy 1000/A/SX/TX Leprecards add $20. 



I Seagate PC/XT Disk hits 



• Pretested & formatted 

• Western Digital short slot controller 

• 30 Page installation guide & reference manual 

• Cables, mounting screws, full & half-height face 
plates 

• TakeTWo backup software, PC MAGAZINE 
"Editors Choice" 

• LepreCache software by Multisoft 

• 1 Year Warranty, 30 Day Money Back 
Guarantee 

• Optional: 150 watt, UL/FCC approved power 
supply for IBM PC's, $69 





30MB KIT $299 

• Seagate ST 238 • 32.7MB/65ms./Half-Height/14£ watts 

65MB KIT $499 

• Seagate ST277R - 65.5MB/Half-Height/11 watts 

• Preformatted into a pair of 32MB /28ms. partitions 



TANDY 1000 kits add $20 







{LepreKeys 



$99 



• 111 key Enhanced layout 

• Built-in Solar Powered Calculator 

• Switchable Ctrl, Capslock keys 

• Double injection moulded key caps 

• Removable function key template 

• ALPS tactite keyswitches as used by Northgate 

• 100% PC/XT/AT/386 & Novell network compatible 




SEAGATE Matched Pair Kits 20MB $249 

40MB $349 

• Seagate Drive & Matched Controller 

• 1 year factory warranty s new ^- 

• 15% faster throughput than ST 251 drive. ^^ AJLA *^F I 



{AT Disks ) - 



• Seagate Drive with IBM AT rails & 
cables 

• OriTrack large drive software 

• LepreCache & TakeTWo Backup 

software 

• Formatted, Partitioned & Tested 



Size 



Speed Format Capsdty 



Price 



HH ST 251 40ms MFM 48MB $359 

HH ST 251-1 30ms MFM 42MB $449 

HH ST277R 40ms RLL 65MB $439 

FH ST4096 28ms MFM 80MB $599 




286 12 Computer 



r \ 
PERFORMANCE RATINGS 

NORTON 
SYSTEM SIVer4.0 MIPS PowerMeter 


IBM Model 50Z 
Compaq 386-16 
Shamrock 286-1 2/0 
Shamrock 286-12/1 


11.2 1.6 147.2 
15.6 2.8 319.9 

15.3 2.5 253.3 
11.8 1.9 178.9 




-80286-1 2Mhz 1 wait state (0 optional) 
-8 slot American made motherboard 
■Room for 1 full and 3 half -height drives 
-220 watt power supply, Award BIOS 
-Serial/Printer ports, Clock/Calendar 
-Choice of 1.2 or 1.44MB floppy drive 

Western Digital 1:1 intetieave Disk controller 
-LepreKeys Enhanced keyboard with tactile 

switches & built-in calculator 

-512K RAM standard expandable to 1MB, 

1 year warranty - 30 day money back guarantee. 



Complete Systems: Base Unit 

Monographics Card & Monitor 

VGA Card & Monochrome Monitor 

EGA Card & EGA Monitor 

Paradise VGA Plus Card & Multiscan Monitor 

Paradise VGA Plus 1 6 Card & 
NEC Multisync II Monitor 



$ 895 

$1049 
$1295 
$1469 
$1595 

$1895 




733 AA Lakefield Rd. f Dept. B, 
Westlake Village, CA91361 

To order, or get 

our free catalog, call TOLL FREE 

800-7 22- AT-XT 

California 
805-373-7847 

FAX 
805-379-9345 

• No extra for Visa/Master /Discover (AMEX add 3%). 

• Prices include UPS surface shipping. 

• Federal Express shipping just $1.50 per pound. 

• 30 Day money back guarantee. 

• Corporate & Institutional PO's accepted. 

• Call for our FREE catalog. 
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charts that the program documentation 
calls "slides." Slides can incorporate 
both text and graphics. If you have a 
briefing logo, it can be pasted onto the 
presentation master, and it will then ap- 
pear on every chart. I scanned in the 
logo— a stylized SSX rocket super- 
imposed over a globe— with the Apple 
Macintosh scanner, another of those 
products that are inf uriatingly excellent: 
it works fine, but you really have to work 
to outsmart the software, which seems 
perpetually to offer you options you want 
but which are grayed out (and thus not 
available) . On the other hand, when you 
do figure this stuff out, it works splen- 
didly. The logo really looks great. 

PowerPoint charts or slides can be 
shown on-screen, photographed with 
something like the Datacam computer 
screen camera to make actual slides, or 
printed on a LaserWriter. The Laser- 
Writer will print on acetate for overhead 
projectors. However you do it, the final 
product looks very professional. 

There is also a notes system: each 
chart is produced in miniature at the top 
of a page, after which you can add any 
notes you like. When you print the brief- 



\o\ 



owerPoint 
makes one-sheet 
briefing charts that are 
called slides. 



ing charts, you can also, if you wish, 
print the notes files. 

If your company is much involved with 
giving briefings and presentations, it's 
probably worth buying a Mac and a 
LaserWriter just to have this program; 
the output is that good. 

Getting there may drive you nuts. 

For example: when you print your 
charts, PowerPoint offers the option of 
normal printing, one chart per page, or 
"handout" style, which puts up to six 
charts (in miniature) on each sheet. This 
is a great way to give out briefing sum- 
maries, and when we finished the SSX 



briefing, I wanted to make handouts. 
When I did, though, there at the top of 
each page in a nice shadowed box were 
the words "Presentation Title," and at 
the bottom it said "Presented by:" fol- 
lowed by blank space. Clearly not what I 
wanted. If there had to be a "Presentation 
Title" box, it ought to have a title I had 
given it. I didn't care to have "Presented 
by: blank" on every page, either. 

The PowerPoint documents are clear, 
detailed, and very long. If I were a pro- 
fessional document manager, I'd read 
that book from beginning to end. Alas, 
I'm not, and indeed I was in a great hurry 
and had no time to read a few hundred 
pages; since what I wanted was to title the 
presentation, I looked up "title" in the 
index. There was nothing there. Nothing 
under "presentation" or "presented by," 
either. 

Eventually I figured it out: just as 
there is a "Master Slide" onto which you 
paste your logo and all the other stuff you 
want on every briefing chart, there's a 
"Handout Master" that does the same 
thing. All it takes is editing that. It all 
makes sense, too, once you cotton onto 
the philosophy. 



Howtothinkof theNewDigiCHANNEL PC/Xi 
Intelligent Multi-ChannelCommunicationsBoard 



Think of the DigiCHANNEL PC/Xi 
as the cutting edge of flexibility. 

The new state-of-the-art in intelligent multi-channel communi 
cations boards. 

A 12.5 MHz 80186 subsystem, featuring DigiBoard's 
Front End Processor real-time Operating System (FEP O/S), 
works in concert with whatever operating system you're 
using to ensure efficient I/O handling. 
Plug-in I/O Mate™ modules give you a 




Digi! 



choice of 8 or 16 asynchronous 
ports to make it extremely flexible. You can specify 
from 128K to 512K of RAM, plus a variety of interfaces 
such as RS-232 and RS-422. There s even an optional 
synchronous channel. 

So if your multi-user or multi-channel applications 
call for the last word in speed, configuration flexibility and 
programmability, the new Digi- 



2-#^y=! '='=, m CHANNEL PC/Xi will put you at the 
= I = / = I = = = cutting edge. Where you belong. 



Plugging you into tomorrow. 

Call 1-800-344-4273. In Minnesota, (612) 922-8055. 
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It still wasn't all that easy to do things. 
For reasons I have yet to understand, the 
Handout Master insists on showing the 
Presentation Title in color, and when I 
try to use the facilities to change the color 
scheme, I get a bomb, "Sorry, a system 
error has occurred," and error message 
05; none of which makes life easy if you 
are trying to make charts to take to the 
transition team and your airplane leaves 
in 5 hours. 

I managed a kludge that seems to have 
worked. The "color" scheme the system 
gives me is so dark I can't read it, but I 
just typed in the Presentation Title blind 
and trusted to luck that when it printed in 
black and white it would look all right; 
andLo!, it did. 

I had other problems like that and was 
able to work around them all. I think 
using a Mac is a bit like learning Lisp: if 
you fool around with it long enough, 
there's a kind of "Aha!," after which 
everything is simple. I sure hope so. 

Meanwhile, despite all the problems, 
PowerPoint let me make up a complex 
and highly professional presentation in a 
couple of evenings; in my old aerospace 
days, it would have taken the presentation 



art group at least a week to do a job that 
good, and the cost would have been 
greater than the value of the Mac II. 

The Mac II and PowerPoint are seri- 
ously good stuff. 

Printing 

The printer of the year is the big Kyocera 
F-3010 laser printer. As I've said before, 
I really have no business hanging onto 
this much printer, but I'm sure glad they 
don't want it back just yet. The F-3010 
emulates nearly every printer known, 
and it prints an honest 15 pages a minute 
of double-spaced Times Roman text 
(complete with italics and boldface). I 
printed a novel in well under an hour. 
Like most modern laser printers, the F- 
3010 stacks the output upside down. 

Meanwhile, Mrs. Pournelle reminds 
me that the Mannesmann Tally laser 
printer continues to work reliably in her 
end of the shop. It also happens to use the 
Kyocera print engine. 

Laptops 

Despite its weight— it really is giving me 
a permanent list to port— the laptop I 
carry is the Zenith SupersPort 286, 



which is a full AT-compatible machine 
with a 20-megabyte hard disk drive. The 
screen is readable, and I get an honest 
3-plus hours on each charge. I've carried 
the SupersPort to a lot of places, and al- 
though I really wish it weighed less, I 
find that I'm not willing to swap it for 
one of the other laptops we have here at 
Chaos Manor. 

I did discover that the SupersPort isn't 
as easy to use in my Bronco II as was its 
predecessor, the Z-183. The SupersPort 
is both smaller and heavier than the Z- 
183, and when you have to balance the 
machine on your lap while being driven 
at freeway speeds, that difference is im- 
portant. I did manage to work with the 
SupersPort: I got a bungee cord and used 
that to hold the machine up against the 
dash, with its battery pack resting on the 
shelf above the glove compartment. The 
cord held the machine in place despite 
bumps and curves, and I was able to 
write several hundred words an hour. 

For writers, the difference between 
the SupersPort and the Z-183 isn't all 
that great; either will do the job nicely. 
The SupersPort is, of course, faster and 

continued 



Howtothinkof theNewDigiCHANNEL PC/Xe 
Intelligent Multi-Channel Communications Board 




Think of the DigiCHANNEL PC/Xe as the cutting 
edge of economy. You asked for an intelligent multi-channel 
communications board to fit applications that don't need a 
host of "extra" features, and we listened. 

An 8MHz 80186 processor gives you speed and power that 
basic boards can't match, yet its cost 
is surprisingly. . . well . . . basic. You can 
choose between 4 or 8 asynchronous 
channels, and you'll find that its 



Digi 



Plugging you into tomorrow 



64K of RAM is plenty for such straight forward multi-user 
and multi-channel applications as data collection and 
office automation. 

Best of all, the DigiCHANNEL PC/Xe is engineered and 
built to the same impressive standards as our DigiCHANNEL 

PC/XL So, no matter how simple 

^ or complex your system, you can trust 
| us to get you up and running. And keep 
= you there. 



Call 1-800-344-4273. In Minnesota, (612) 922-8055. 
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more powerful. The screen can fold to a 
wide variety of angles, making the Su- 
persPort easier to use on airplanes. The 
fact is that I have both machines, and I'm 
sitting on an airplane writing this on the 
SupersPort, which I suppose says it all. 

GrandView 

The software product of the year is Sy- 
mantec's GrandView, which is an out- 
line processor. That may not sound very 
important, but GrandView is, particu- 



larly when used in conjunction with 
DESQview. GrandView is generally the 
first DESQview window I open; that 
way, I can get the day's schedule, then, 
when I'm doing other things, jump back 
to one or another GrandView outline to 
add notes on stuff that has to be done or 
insert ideas for columns and stories. 

GrandView might not be quite so valu- 
able without DESQview; it's the instant 
availability that makes the program vi- 
tal. Since it lets you have several Grand- 
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FLOW CHARTING 11+ 

Flow Charting 11+ will amaze you with its speed, power and simplicity. 

■ Update and print charts as fast as the situation changes 

■ See your revisions right away— no long wait for charts to be hand drawn 

■ Select 26 standard shapes; 10 text fonts 

■ Tutorial manual makes learning easy 

■ Runs on IBM or compatibles 

■ Produces excellent organizational charts! 

■ Only $229! 

PATTON&PATTON 

Software Corporation 
Excellence in charting the flow of ideas 

For more information, see your local retailer or call 

1-800-525-0082, ext. 47 (outside Calif.) 408-629-5376 (Calif./lnt'l.) 

81 Great Oaks Blvd., San Jose, CA 95119 



View windows open at the same time, 
GrandView under DESQview gives 
rapid access to a calendar, files on future 
columns, files on books in progress, and 
so on. I can be connected on-line to BIX, 
get an idea for a future column, jump 
over to GrandView, record it, and get 
back to BIX in seconds. 

I have the notes for this column on 
GrandView, which is what makes it pos- 
sible for me to be writing while on this 
airplane. I really wonder how I ever got 
along without GrandView. 

ScanMan 

The gadget of the year is Logitech's 
ScanMan. This consists of a PC board, 
software, and a hand-held scanner you 
drag across whatever it is you want to 
bring into your PC. ScanMan only scans 
images; it doesn't convert text into 
ASCII files. However, once you have an 
image file, you can sometimes use Flag- 
staff Engineering's Spot OCR (optical 
character reader) software to make the 
conversion. I say "sometimes" because, 
while Spot seems to be the current state 
of the art in OCR software, there's still a 
good way to go before you can scan in 
and read everything you might want to. 

If you intend to do a lot of scanning, 
particularly of text and documents, 
you'll probably be better off with the 
Hewlett-Packard full-size scanner; but 
for occasional work, ScanMan is easy to 
use and affordable. 

Languages 

The language of the year is Microsoft's 
QuickBASIC 4.5. This release cleans up 
bugs in version 4.0, and it also makes a 
number of significant changes in the user 
interface. You can still get the old inter- 
face back if you want it. 

When I began this column years ago, 
much of it was devoted to language de- 
bates: which was the best language for 
programming a microcomputer? Theo- 
rists agreed on one thing: BASIC was not 
the language of choice, either for teach- 
ing programming or for writing useful 
programs. On the other hand, most of the 
early programs were written in Micro- 
soft BASIC, largely because there just 
weren't many other choices. For a while 
there, it was either BASIC or assembly 
language. 

The main objections to BASIC were 
that it was not strongly typed and there 
weren't any control structures. BASIC 
code tended to be full of GOTO state- 
ments, and any large BASIC program re- 
sembled a basket of cooked spaghetti. 
The program logic was impossible to fol- 

continued 
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You No Longer Have to Share the 
Lower 640K With Your Debugger 




The NEW Periscope l 
memory board keeps all debugging 
nformation out of the lower 640K Can be used in 
PCs, ATs. and 386s with both EGA /VGA and EMS boards 
installed. The Periscope break-out switch enables you to 
recover from a hung system. Included with Models I. II. and Ml 



Periscope I's new board uses ZERO memory in the 
lower 640K. Yet it has plenty of room to safely store 
all debugging information, like symbols, as well as the 
powerful Version 4 software. . 

Periscope's hardware adds 
the power to solve the really 
tough debugging problems. 

The break-out switch lets you 
break into the system any time. 
You can track down a bug 
instantly, or just check 
what's going on, without 
having to reboot or power 
down and back up. That's 
really useful when your 
system hangs! The switch is 
included with Periscope I, 
Periscope II, and Periscope III. 

Periscope I has a NEW board 
with 512K of write-protected RAM, user-expandable to 1MB, for the Periscope software, 

symbol tables, and all related debugging information. Normal DOS memory 
(the lower 640K) is thus totally freed up for your application, and Periscope 
is protected from being overwritten by a run-away program. The new 
board's footprint is only 32K, so you can use it in PC, AT, and 386 systems 
with EGA/VGA and EMS boards installed (not possible with the previous 
56K board). It can also be used with Periscope III to provide additional 
k write-protected memory. 

Periscope III has a board with 64K of write-protected RAM to store the 
Periscope software and as much additional information as will fit. AND... 

The Periscope III board adds another powerful dimension to your 
debugging. Its hardware breakpoints and real-time trace buffer let you 
track down bugs that a software-oriented debugger would take too long 
to find, or can't find at all! 

The Periscope III hardware-breakpoint board captures information in real-time, so you'll find bugs that can't be 
found with a software-based debugger. 

Periscope's software is solid, comprehensive, and 
flexible,. 

It helps you debug just about any kind of program you can write . . . thoroughly and 
efficiently. 

Periscope's the answer for debugging device-drivers, memory-resident, non-DOS, and 
interrupt-driven programs. Periscope works with any language, and provides source and/or 
symbol support for programs written in high-level languages and assembler. 

David Nanian, President of Underware, Inc. 25o+ C page S manuai 

(of BRIEF fame) says this about the new 
Periscope Version 4: 

"Periscope has always been an unbelievable 
assembler-level debugger. Version 4 has 
rurned it into a terrific source-level debugger 
as well. Aside from major enhancements like 
the source-level improvements, all the little 
changes make a really big difference, too. For 
instance, symbol lookups and disassemblies 
are noticeably faster, and highlighting the 
registers that have changed really makes life 
easier. Once again, Periscope has raised the 
industry standard for debuggers!" 





What's New in Periscope 
Version 4: 

• \ ku local symbols from Microsoft C 
(Version *i 

• ivhiifj Microsoft windows applications 

• sYi breakpoints in PI. INK overlays 

• Imprmvd <ource-le\'el support 

• Monitor variables in a Winch window 

• snisn iicbun register support 

• Dchujj usinu a dumb lerminal 

• l J .s J uakluloy limcr suppon 
, • I su mixed-ca»*e s'ymhol* 

• set haakpoinis on \ allies of I'lags 

• Much more' 

■ Periscope I includes a NEW full-length 
board with 51 2 K of write-protected RAM; 
(user-expandable to 1MB); break-out 
switch; software and manual for S795. 

■ Periscope II includes break-out switch; 
software and manual for S 175. 

■ Periscope II-X includes software and 
manual (no hardware) for S 14 5. 

■ Periscope III includes a full-length 
board with 64K of write-protected RAM, 
hardware breakpoints and real-time trace 
buffer; break-out switch; software and 
manual. Periscope III for machines run- 
ning up to 10 MHz with one wait-state is 
S1395. Plus the new Model I board, S1995. 

Duetothe volatility of RAM costs, priceson board 
models are subject to change without notice. 

REQUIREMENTS: IBM PC, XT, AT, PS/2, 
80386 or close compatible (Periscope III 
requires hardware as well as software compat- 
ibility, thus will not work on PS/2 or 80386 
systems); DOS 2.0 or later; 64K available 
memory (128K at installation time); one disk 
drive; an 80-column monitor. 

Call us with your questions. We'll be happy 
to send you free information or help you de- 
cide on the model that best fits your needs. 

Order Your Periscope, 
Toil-Free, Today! 
800-722-7006 

MAJOR CREDIT CARDS ACCEPTED 



The \T7 

Periscope 

Company, Inc. 



1197PEACHTREEST. • PLAZA LEVEL 
ATLANTA, G A 30361 • 404/875-8080 
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low, if it existed at all; many of those 
early BASIC programs "just growed." 

That's all changed now. QuickBASIC 
4.5 has all the control structures you'll 
ever need. It has IF. . .THEN. . .ELSE, 
CASE, DO WHILE, DO UNTIL, and so 
forth, all of which have been in BASIC 
for some time. It also has subroutines 
that can be called by name, and they are 
nearly indistinguishable from Pascal 
procedures. QB 4.5 subroutine variables 
can be local, local and static (a static 



variable doesn't go away when you exit 
the subroutine), or global. 

While QB 4.5 isn't as strongly typed 
as Pascal, there are variable types, in- 
cluding records that work pretty much 
the same way that records do in Pascal. 
In a word, all the necessary data struc- 
tures are there. It's still possible to write 
spaghetti code, but it's just as easy to do 
things right. 

The result is a language quite good 
enough for complicated programs, as 



(Je-*»- TUrbo Pascal Tools for 
Powerful Multi-User Databases 

Write powerful multi-user databases f aster and easier using the 
language you love - Turbo Pascal - and B-Tree Filer 5.0. Easily upgrade 
your present applications that use Borland's Database Toolbox. 

The Performance and Connections You Need 

You'll have the fastest, safest, most flexible databases 
when you use B-Tree Filer 5.0 - no rigid structure, no 
TSR hassles, no running out of files. And they're 
compatible with Novell, 3Com, MS -NET, and others. 




The Complete B-treeTool Kit 

In over 100 Turbo 5.0 procedures you get: 
• Fixed and variable length records • Two billion 
records per database • 100 keys per index file 
• Flexible record locking • B-tree indexing with 
advanced page balancing • Fail-safe mode with journaling • Units 
for sorting, browsing, reindexing, and reorganizing • Same source 
runs on any network • Complete source code. B-Tree Filer includes 
full documentation and technical support and you pay NO royalties. 

B-Tree Filer 5.0 is only $125. (single user) 
Multi-user version with network support, only $175. 

Call toll-free for credit card orders. 
1-800-538-8157 ext 830 (1-800-672-3470 ext 830 in CA) 



Complete capabilities brochure available, call 408-438-8608 

(9 to 5 PST) or write for more information. Also from TurboPower: 

• Turbo Analyst 5.0, tune and document your programs, only $99. 

• Turbo Professional 5.0, the best general purpose library, $125. 

Satisfaction guaranteed or your money back within 30 days. 
Turbo Pascal 4.0 or 5.0 is required. Shipping and taxes prepaid 
in U.S. and Canada. Elsewhere add $15 per unit. 



HB3® 

TurboPower Software 
P.O. Box 66747 



Scotts Valley, CA 95066-0747 



well as for quick-and-dirty jobs. I don't 
doubt that you can do a great deal more 
with C and that the resulting program 
will run faster; on the other hand, if you 
don't do a lot of programming in C, you 
won't do any. C is a language that lets 
you do in one line what it takes several 
lines of Pascal or BASIC to achieve. The 
result is that it's much harder to read the 
program, and if you put a large C pro- 
gram aside for a few weeks and then go 
back to it, you are likely to find it's going 
to take a long time to figure out what you 
did. With BASIC, you can usually just 
pick up the work and start adding to it. 

I can make about as good a case for 
Borland's Turbo Pascal as I can for QB 
4.5; but the fact remains that the major 
programming work I've done this year 
was on Mrs. Pournelle's reading pro- 
gram, and that has been done in QB 4.5. 
Also, when I have a quick job to do— file 
format conversions, for example— I find 
that I tend to use QB 4.5 because it's so 
simple to do. 

I suspect that the future belongs to ob- 
ject-oriented languages, like Smalltalk 
or Actor; but at the moment, the lan- 
guage I actually use is QB 4.5. 

Software Trendsetter 

There are hardware differences between 
PC and Mac computers, but they're less 
important every year. For most users, 
the essential difference is the general 
philosophy of their operating systems. 
The Mac has always been visual and 
graphics-oriented, and Mac software in 
general has been developed to take ad- 
vantage of that. Some of that software 
was so good that many of us thought it 
was worth buying a Mac to get it. Of 
course, much of this software was con- 
cerned with desktop publishing and 
document preparation, typified by pack- 
ages like PowerPoint. 

There were also programs like Micro- 
soft's Excel and Softview's MacInTax. 

Many analysts said the most important 
computer event of 1 988 was the introduc- 
tion of OS/2 and Presentation Manager. 
That may be true, but I have my doubts; 
even Microsoft says the installed base of 
OS/2 won't be very large for another cou- 
ple of years. In my judgment, the 1988 
improvements in Windows were consid- 
erably more important. Provided that 
you have a good EGA video system, you 
can now get both Excel and MacInTax 
for your AT. You don't even need Win- 
dows; both programs come with run- 
time packages that take care of the job. 

That trend will continue. Windows, 
and in particular Hewlett-Packard's 

continued 
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ALDUS 

Pagemaker 3.0 519.00 

AMERICAN SMALL ■USINISS 

Design Cad... 159.00 

Design Cad 3D 159.00 

ASHTON TATI 

Muttimate II. 279.00 

Dbase IVs 489.00 

Dbase IV Developers Edition 649.00 

Rapidfile 195.00 

Framework II 429.00 

Cha tmaster 229.00 

Master Graphics 299.00 

ASK SAM SYSTEM 

Ask Sam 235.00 

AUTODESK 

Autosketch Enhanced 65.00 

■ANNER RLUE 

Org Plus 59.00 

RLAISE COMPUTING 

Turbo Power Tools Plus 92.00 

Turbo Async Manager Plus 125.00 

C Tools Plus 92.00 

C Async Manager 125.00 

RLOC DEVELOPMENT 

Formtool W/Greatest Hits 59.00 

BORLAND 

tjrint 129.00 
dekick Plus 135.00 

Eureka 109.00 

Quattro 165.00 

Turbo Graphix 69.00 

Reflex 99.00 

Superkey 69.00 

Turbo Prolog 99.00 

Turbo Basic 62.00 

Turbo C 99.00 

Paradox V 2.0 479.00 

Turbo Pascal 5.0 99.00 

Turbo Tutor 4.0 49.00 

BOURBAKI 

1 Dir Plus 1.05 55.00 

BRIDBEWAV PUBLISHING 

Faasttrax 39.00 

BRODERBUND 

Print Shop 35.00 

Memory Mate 45.00 

BUTTONWARE 

PC File + 45.00 

CENTRAL POINT 

Copy II PC 25.00 

Copy II PC Option Brd Dlx 109.00 

PC Tools Deluxe 39.00 

CHRONOS SOFTWARE 

Who What When 149.00 

CHIPSOFT 

Turbo Tax 49.00 

Turbo Tax State 29.00 

Turbo Tax Professional 169.00 

Turbo Tax Professional State 115.00 



Nutshell Plus 219.00 

COMPUTER ASSOCIATES 

Supercalc V 319.00 

Superproject Expert 445.00 

ACCPAC BPI 275.00 

Silverado 99.00 

CONCENTRIC DATA SYSTEMS 

R & R Relational Report 109.00 

CORE INTERNATIONAL 

Corefast 89.00 

DAC 

Easy Accounting 3.0 59.00 

Easy Payroll 3.0 59.00 

Bonus Pack 3.0 115.00 

DATASTORM 

Procomm Plus 52.00 

DBPAST 

Dbfast 62.00 

DIGITAL RESEARCH 

Gem Desktop 32.00 

Gem Draw Plus 179.00 

Gem 1st Word Plus 119.00 

Presentation Team 285.00 

Desktop Publisher 179.00 

DIOITALK 

Smalltalk V 75.00 

Smalltalk V 286 145.00 

EXECUTIVE SYSTEMS 

X Tree 37.00 

X Tree Pro 69.00 



PIFTH GENERATION 

Fastback 92.00 

Fastback Plus 109.00 

PORMWORX 

Formworx w/Fill & File 89.00 

FOX SOFTWARE 

FoxbasePlus 199.00 

Foxbase Multi-user 299.00 

Foxbase Runtime Unlimited 265.00 

FUNK SOFTWARE 

Always 95.00 

Sideways 40.00 

GENERIC SOFTWARE 

Generic Cad 3.0 55.00 

Dot Plot 27.00 

Auto Convert 27.00 

Auto Dimension 27.00 

£D Solid Modeling/Rendering 179.00 

f iSON TECHNOLOGY + 

Spinwrite 55.00 

BOLDEN ROW 

V Feature Deluxe 125.00 

V Cache 45.00 

IBM 

Displaywrite IV 299.00 

DOS 4.01 119.00 

INTUIT 

Quicken 39.00 

LASEROO 

Go Script 160.00 

Go Script Plus 279.00 

LATTICE 

Lattice C Compiler 229.00 

LEADING EDGE 

Word Processor W/Spell/Merge 59.00 

Word Processor V1.5 89.00 

LOTUS DEVELOPMENT 

All Products CALL 

MATHSOFT 

Mathcad 2.0... . 225.00 

MECA 

Managing Your Money 4.0 125.00 

MERIDIAN TECHNOLOGY 

Carbon Copy Plus 115.00 

MICROGRAPX 

Designer 465.00 

MICROLOGIC 

Tornado 59.00 

MICROLVTICS 

Gofer 42.00 

MICROPRO 

Wordstar Professional 5.0 249.00 

Wordstar 2000 Plus 239.00 

MICRORIM 

Rbase for Dos .......... 475.00 

MICROSOFT 

Pageview 35.00 

Quick C 67.00 

Word 225.00 

Qulckbasic 67.00 

C Compiler 299.00 

Fortran Complier 299.00 

Macro Assembler 99.00 

Learning DOS 35.00 

Flight Simulator 35.00 

Excel 309.00 

Windows 386 129.00 

MICROSTUr 

Crosstalk XVI 99.00 

Crosstalk Mark 4 125.00 

NANTUCKET 

Clipper 439.00 

NEW ENGLAND SOFTWARE 

Graph-ln-The-Box 75.00 

NORTH EDGE SOFTWARE 

Timesllps III 115.00 

PAPERBACK SOFTWARE 

VP Info 65.00 

VP Planner 55.00 

VP Planner Plus 129.00 

PATTON A PATTON 

Flowcharting II Plus 145.00 

PAUL MACE 

Mace Utilities 55.00 

PERSOFT 

Ize 289.00 

PC SUPPORT GROUP 

Lightning 55.00 

Lucid 3D V 2.0 89.00 

PEACHTREE 

Complete Accounting II 159.00 

Complete Accounting w/Data Query. .235.00 
PERSOFT 

Smarterm 240 209.00 

Referee 45.00 



PETER NORTON 

Noiton Utilities 50.00 

Norton Utilities Advanced 79.00 

Norton Commander 49.00 

PRIME SOLUTIONS 

Disk Technician 59.00 

Disk Technician Plus 79.00 

QUAID SOFTWARE 

Copy write w/Zerodisk CALL 

QUARTERDECK 

Desqview 2.2 75.00 

REPERENCE SOFTWARE 

Grammatik III 55.00 

RIGHTSOFT 

Rightwriter 59.00 

SANTA CRUZ OPERATION 

Xenix 286 Operating Sys 469.00 

Xenix 286 Developement Sys 469.00 

Xenix 386 Operating Sys 539.00 

Xenix 386 Developement Sys 539.00 

SCITOR 

Project Scheduler Network 4.0 439.00 

SIMON A SCHUSTER 

New World Writer II 99.00 

Typing Tutor IV 32.00 

SOFTCLONE 

Mirror II 35.00 

SOFTLOGIC SOLUTIONS 

Disk Optimizer 42.00 

Cubit 42.00 

Double DOS 42.00 

® Libeity 115.00 

Magic Mirror 59.00 

SOFTWARE MASTER 

Flash 5.6 49.00 

SOFTWARE PURLISHING 

PFS First Publisher 79.00 

Professional Write 119.00 

Professional File 179.00 

PFS First Choice 99.00 

Haivard Total Project III 449.00 

Harvard Graphics 295.00 

STORAGE DIMENSIONS 

Speedstor 49.00 

SYMANTEC 

Timeline V3 329.00 

Grandview 159.00 

Note-It-Plus 49.00 

SQZPIus 59.00 

Cambridge Spreadsheet Analyst 89.00 

TRANSEC SYSTEMS 

Masterkey Unlock 109.00 

dAnalyst 179.00 

TRAVELING SOFTWARE 

Laplink Plus 85.00 

UNISON WORLD 

Printmaster Plus 32.00 

Art Gallery I & li & III (Each) 19.00 

Newsmaster II 55.00 

WISEWARE 

Prime Time 65.00 

WORD PERFECT CORPORATION 

Word Perfect 5.0 239.00 

Word Perfect Network Server 349.00 

Word Perfect Network Add-On 75.00 

Plan Perfect 195.00 

Data Perfect 299.00 

Word Perfect Executive 125.00 

Word Perfect Library 65.00 

WORD TECH 

DBXL Diamond 115.00 

Quicksilver Diamond 345.00 

XEROX 

Ventura Publisher 2.0 519.00 

HARDWARE 

ARRAY TECHNOLOGIES (ATI) 

VIP VGA 249.00 

EGAWonder 800 249.00 

AST RESEARCH 

Six Pack Plus 384K 269.00 

Rampage AT 512K 439.00 

Rampage Plus 512K 559.00 

AST 5251/11 Enhanced 579.00 

ATD ZUCKER 

Monographics Short Card 79.00 

Memory Expansion 384K 219.00 

Modular I/O Bare P/S/Clock 75.00 

Clock Board Standalone 42.00 

1200 Baud Internal Modem 85.00 

CITIZEN 

120D 159.00 

MSP 40 349.00 

MSP 15E 359.00 

MSP 50 445.00 



EVEREX 

EV 1800 8MHZ AT System 969.00 

EV 1800 10MHZ AT Wait 1179.00 

Evercom II 1200 Modem 75.00 

Evercom III 2400 Int Modem 155.00 

Magic I/O For AT 59.00 

RAM 3000 EMS Expansion 99.00 

FIFTH GENERATION 

Logical Connection 256K 469.00 

HAYES 

Smartmodem 2400 465.00 

Smartmodem 2400B W/Software. .. .465.00 
HERCULES 

Hercules Monochrome Plus 189.00 

HEWLETT PACKARD 

Laserjet II 1849.00 

Fonts/Cartridges for Laserjet II CALL 

INTEL 

Above Board 286 W/512K 429.00 

Above Board Plus W/512K 495.00 

8087-3 (5MHZ) 109.00 

8087-2 (8 MHZ) 159.00 

80287 (6 MHZ) 175.00 

80827 (8 MH4 250.00 

80287 (10 MHZ) 319.00 

Inboard 386 PC or 386 AT 899.00 

INTERNATIONAL BATTERY 

AT Replacement Battery 19.50 

AST Six Pack Battery 3.50 

IRWIN MAGNETICS 

120 XT 20MB Internal 339.00 

125 AT 20 MB Internal 339.00 

KENSINGTON 

Masterpiece 89.00 

Masterpiece Plus 105.00 

Masterpiece Remote 115.00 

LOGITECH 

Logimouse C7 75.00 

Logimouse Hi Rez 99.00 

Logimouse C7 + Paintbrush 95.00 

Logimouse W/Cad/Paint 125.00 

Publisher Mouse 125.00 

Scanman 199.00 

MICROSOFT 

BUS Mouse W/Paintbrush 109.00 

BUS Mouse W/Windows 145.00 

Serial Mouse W/Paintbrush 109.00 

Serial Mouse W/Windows 145.00 

MICROSPEED 

Fast Trap 95.00 

MOUSE SYSTEMS 

PC Mouse BUS Plus 95.00 

PC Mouse Serial Plus 95.00 

NEC HOME ELECTRONICS 

Multisync II 629.00 

ORCHID 

Orchid Pro Designer 299.00 

Pro Designer VuA Pius 359.00 

PANASONIC 

KX-P1091I 209.00 

KX-P1595 479.00 

KX-P1524 649.00 

KX-10921 365.00 

PARADISE 

Autoswitch 480 199.00 

VGA Plus 295.00 

PLUS DEVELOPMENT 

Hardcard 20 MB 569.00 

Hardcard40 MB 709.00 

POLAROID 

Polaroid Palette 1499.00 

Polaroid Palette Pius 2399.00 

PRACTICAL PERIPHERALS 

Practical Modem 1200 Internal 69.00 

Practical Modem 1200 SA 109.00 

Practical Modem 2400 INT 155.00 

Practical Modem 2400 SA 185.00 

SAMSUNG 

Amber Monitor 85.00 

SEAGATE TECHNOLOGY 

All Products CALL 

SUMMAGRAPHICS 

Summasketch 1201 Plus 389.00 

SYSGEN 

Ext 5V4" Drive 289.00 

TOUCHBASE 

Worldport 2400 Modem 269.00 

Worldport 1200 Modem 159.00 

TOSHIBA 

T 1000 Laptop 875.00 

T 3100-20 Laptop 3415.00 

P321 SL Printer.... 549.00 

P341 SL 759.00 

P351 SX 1175.00 



ADVANTAGES 

•We welcome corporate accounts 
•Immediate replacement of defective goods. 
•Bulk discounts 

•Immediate shipment on purchase orders 
from qualified government institutions 



(schools and 

universities included) 
•No hidden charges. 
•No minimum. 

TERMS: 

All prices are subject to change without notice. We 



WE WELCOME INTERNATIONAL ORDERS 



do not guarantee compatibility. No surcharge for VISA 
or MasterCard. 2% surcharge American Express. No 
returns without RA#. Short shipments must be 
notified within 48 hours. 15% restocking fee on non- 
defective goods: $3.50 COD. charge. Shipping $4.50 
minimum per item, less on bulk orders. ($8.50 Blue 
Label.) (Higher for some software or hardware items.) 



Call for priest for my software item not Inctudod In 

this price list. 

Order desk & technical support open 

7 a.m. to 6 p.m. Monday-Friday (PST) 

10 a.m. to 2 p.m. Saturday (PST) 

P.O. BOX 1588 

6934 Canby St., Suite #109-110 

Reseda, CA 91335 

Telex 292415COMPU UR/Ftx 818-7054885 



1818 705-1895 US 1 800 231-6603 CA 1 800 328-4473 US 
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Actor $495 

The Whitewater Group 
Technology Innovation Center 
906 University Place 
Evanston, IL 60201 
(312) 491-2370 
Inquiry 1038. 

Amiga 2000 $2195 

Commodore Business Machines, Inc. 
1200 Wilson Dr. 
Brandywine Industrial Park 
West Chester, PA 19380 
(215) 431-9100 
Inquiry 1039. 

Cheetah 386 $2195 

Cheetah International, Inc. 
107 Community Blvd., Suite 5 
Longview, TX 75602 
(800) 243-3824 
Inquiry 1040. 

Connection 

Coprocessor $995 

Intel Corp. 

Personal Computer 

Enhancement Operation 

5200 Northeast Elam Young Pkwy. 

Hillsboro, OR 97124 

(800) 538-3373 

Inquiry 1041. 

DESQview $129.95 

Quarterdeck Office Systems 

150 Pico Blvd. 

Santa Monica, CA 90405 

(213) 392-9851 

Inquiry 1042. 

DiskPac $399 

Tandon Corp. 
405 Science Dr. 
Moorpark, CA 93021 
(805) 523-0340 
Inquiry 1043. 

Dungeon Master $39.95 

Oasis Systems/FTL Games 
6160 Lusk Blvd., Suite C-206 
San Diego, CA 92121 
(619)453-5711 
Inquiry 1044. 



Empire 

Interstel 
P.O. Box 57825 
Webster, TX 77598 
(713) 486-4163 
Inquiry 1045. 



. $49.95 



Items Discussed 

ESDI Drive $3460 

MacDisk $3995 

Priam Corp. 

20 West Montague Expressway 

San Jose, CA 95134 

(408) 434-9300 

Inquiry 1046. 

F-3010 $8395 

Kyocera Unison, Inc. 
3165 Adeline St. 
Berkeley, CA 94703 
(415) 848-6680 
Inquiry 1047. 

GrandView $295 

Symantec Corp. 

Living Videotext Division 

117 Easy St. 

Mountain View, CA 94043 

(415) 964-6300 

Inquiry 1048. 

LANtastic $399 

Artisoft, Inc. 

3550 North First Ave., Suite 330 

Tucson, AZ 85719 

(602) 293-6363 

Inquiry 1049. 

Lap-Link Mac... $139.95 

Lap-Link PC $129.95 

Traveling Software, Inc. 

18702 North Creek Pkwy. 

Bothell,WA 98011 

(800) 343-8080; in Washington, 

(206) 483-8088 

Inquiry 1050. 

Logic Gem $198 

Sterling Castle Software 
702 Washington St., Suite 174 
Marina del Rey , CA 90292 
(213) 306-3020 
Inquiry 1051. 



.$395 
..$99 



.$299 



.$995 



PowerPoint 

QuickBASIC 4.5 

Microsoft Corp. 
1601 1 Northeast 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(206) 882-8080 
Inquiry 1054. 

ScanMan 

Logitech International SA 
6505 Kaiser Dr. 
Fremont, CA 94555 
(415) 795-8500 
Inquiry 1055. 

Spot 

Flagstaff Engineering 
1 120 Kaibab Lane 
Flagstaff, AZ 86001 
(602) 779-3341 
Inquiry 1056. 

SupersPort 286 

Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 699-4800 
Inquiry 1057. 



Turbo Debugger $149.95 

Borland International, Inc. 
1800 Green Hills Rd. 
P.O. Box 660001 
Scotts Valley, CA 95066 
(408) 438-8400 
Inquiry 1058. 

WORM 

internal $1888 

external $2088 

Information Storage, Inc. 

2768JanitellRd. 

Colorado Springs, CO 80906 

(303) 579-0460 

Inquiry 1059. 



. $4999 



Mace Utilities 5.0 


$99 






GRASP 


....$149 


WORM 




Paul Mace Software, Inc. 




500-megabyte (external) 


..$4450 


400 Williamson Way 




APX-4100 (internal) 


..$4250 


Ashland, OR 97520 




Maximum Storage, Inc. 




(503) 488-2322 




5025 Centennial Blvd. 




Inquiry 1052. 




Colorado Springs, CO 80919 
(719)531-6888 




PC-Write 3.0 


$89 


Inquiry 1060. 




Quicksoft 








219 First Ave. N, Suite 224 








Seattle, WA 98109 








(206) 282-0452 








Inquiry 1053. 
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MODULA-2 AND OS/2: 
ERFECT PARTNERS 




" . . .To pS peed 1 " is surely one of the 
finest new products introduced to 
date in the PC arena.. .DDJ doesn't 
give unqualified raves very often, 
but there's no question about it in 
this case; J Pi's TopSpeed Modula-2 
is first-rate'.' 

Kent Porter 

Dr. Dobbs Journal 

"J PI Modula-2 looks like another 
classic in the making. It generates 
code as good as or better than lead- 
ing C compilers and the program- 
ming environment is a genuine 
pleasure to use'.' 

Dick Pountain 
BYTE Magazine 

"J PI TopSpeed is simply the best 
Modula-2 Software Development 
System evaluated to date, and must 
be considered the current leader 
of the pack'.' 

M. Eugene Haltiwanger 
J of Pascal, Ada & Modula-2 

In England and Europe contact: 

Jensen & Partners UK Ltd., 63 Clerkenwell 
Road, London EC1M5NP. Phone: (01)253-4333. 
DOS Compiler. £59.95, TechKit £34.95, VID 
£34.95. DOS 3-Pack £119.95, OS/2 Compiler 
£124.95. 

Handling charges: In UK please phone for 
VAT & P&P. In Europe, add £6 for up to 3 
products, £2 for each add' I product. 



OS/2 version now available: Runs in protected mode under 
OS/2 Standard or Extended Edition 1.0 or 1.1. Generates 
standard .OBJ files and .DLLs. Comes with fast, smart linker, 
built-in assembler. Modula-2 and assembly source code for 
libraries included (and fully compatible with DOS version). 
Full support of all OS/2 calls. Same integrated configurable 
environment as the DOS version. 



The Compiler Kit includes: High-speed optimizing compiler (3,000-5,000 
lines/min. on a PC AT 8MHz), integrated menu-driven environment with 
multi-window/multi-file editor, automatic make, fast smart linker. All 
Modula-2 sources to libraries included. BONUS: Complete high-speed win- 
dow management module included with source. 258-page User's Manual 
and 190-page Language Tutorial. 

VID (Visual Interactive Debugger): An integrated multi-window symbolic 
debugger for DOS. View source code as it executes. Single-step and trace 
through multiple modules. Qualify breakpoints with expressions. Examine 
& modify variables in symbolic form, including arrays, records & pointers. 
Automatic trace of variables accessed. Includes symbolic disassembler, 
execution profiler. 78-page manual. (DOS only) 

The TechKit™ includes: Assembler source for start-up code and run-time library, 
JPI TopSpeed Assembler (30,000 lines/min.), TSR module, communica- 
tions driver, PROM locator, dynamic overlays, and technical information. 
72-page manual. (DOS only) 

System Requirements: IBM PC or compatible, 384K available RAM, two 
floppy drives (hard disk recommended). 




TopSpeed's seamlessly integrated 



environment. 




VID (Visual Interactive Debugger): 
power without complexity. 
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Sieve benchmark measured by the 
British Standards Institution (BSI)— 
25 iterations on an 8MHz AT. 



DOS Compiler $99.95 
TechKit $59.95 
VID $59.95 

DOS 3-Pack $199.95 

(Compiler, TechKit & VID) 

OS/2 Compiler $195.00 

To Order: 
In the US, call: 
1-800-543-5202 

In Canada, call: 

1-800-543-8452 

Or mail us your order with 
a check, money order, or 
VISA/MC information. 30- 
day unconditional money- 
back guarantee. 
Shipping & handling charges: 

In North America: add $5 for each product 
ordered. CA residents please add applicable 
sales tax. Overseas: Add $20 for EACH com- 
piler and $8 for each other product. 3-pack 
s& his $36.00. 

Jensen & 
&J Partners 
International 

1101 San Antonio Rd. 
Suite 301 

Mountain View, C A 94043 
Phone: (415)967-3200 



TopSpeed and TechKit are trademarks of Jensen 
& Partners International. Other brand and 
product names aie trademarks or registered 
trademarks of their respective holders. 
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For IBM® PC's, XT's, AT's and other DOS machines. Needs only 1 disk 
drive and 1 28K memory. This is the one you've heard so much about - with 
fast compile times, small object code modules, not copy protected, no 
royalties, and clear error messages. Version 5.0 is based upon ANSI-74 
standards with new dynamite features including: 

• Nested IF's and nested conditions. 

• Indexed files (ISAM) with up to 24 keys (includes START verb). This 
advanced feature requires the software package Btrieve® which is 
optionally available. 

• ACCEPT (line, column) numerics with decimal point alignment, numeric 
checking, AUTO-SKIP, SECURITY, LENGTH-CHECK, EMPTY-CHECK, ATTRIBUTE (color), FROM ES- 
CAPE KEY, DAY, DATE, TIME, DAY-OF-WEEK. 

• Fast memory mapped DISPLAY'S (line, column) ERASE, BEEP, ATTRIBUTE (color). Can display 
entire screen with one DISPLAY statement. 

• Windowing, pop-ups, color and overlays. This advanced feature requires the software package 
Saywhat?!™ which is optionally available. 

• An easy to use, COBOL source code EDITOR with auto line numbering, A-margin, B-margin tabing with 
full screen cursor control. 

Also available: Utah SuperSort®, a fast sort program callable from Utah COBOL; Utah FORTRAN; Utah 
BASIC; Utah PASCAL; Utah PILOT. Used by 50,000 professionals, students and teachers in 40 countries. 
30-day money back guarantee. Discover the ease and simplicity of COBOL, today! 



Phone order rushed 
by UPS 2nd Day Air: 
(702) 827-3030 




Since 1977 

Ellis Computing, Inc. 

5655 Riggins Court, Suite 10 
Reno, Nevada 89502 



IBM is a registered trademark of International Business Machines, Inc. Btrieve is a registered trademark of Novell, Inc. 
Saywhat?! is a trademark of The Research Group. SuperSort is a registered trademark of Micropro International Corporation. 
Utah COBOL is a trademark of Ellis Computing, Inc. © 1987 Ellis Computing, Inc. 



NewWave Windows implementation, 
will go far to erase the differences be- 
tween the PC and the Mac. Add object- 
oriented languages like Actor, and it may 
not be long before just about everything 
that runs on the Mac can about as easily 
be run on a PC. Apple's lawsuit against 
Microsoft and Hewlett-Packard was ill- 
advised, and I suspect that Apple already 
regrets it; both Apple and Hewlett-Pack- 
ard would be better off if those resources 
had been invested in new technology 
rather than paid to lawyers. So would we 
all. Still, it's not hard to understand 
why Apple is afraid of what Windows 
portends. 

Software Tool of the Year 

Hands down, the software tool of the 
year is Borland's Turbo Debugger. I 
first saw this as a demonstration at Phi- 
lippe Kahn's house a year or so ago, and 
I've been waiting for it ever since. If you 
use any Turbo products, you'll find the 
Turbo Debugger pretty simple; the inter- 
face is pretty much the standard Borland 
Turbo menu system. There's a good 
manual, but you won't often need it. 

One of Turbo Debugger's neatest fea- 
tures is the ability to run on a remote ma- 
chine, so that if your program crashes, 
the Debugger isn't dead and may be able 
to find out what some of the problems 
were. 

Borland continues to make excellent 
software tools, and by its existence, it 
forces other major software publishers to 
improve their products to stay competi- 
tive. We all benefit. 

Most Significant Hardware 

The most significant hardware develop- 
ment last year was Intel's Connection 
Coprocessor board. That may be a bit 
stronger statement than I meant, but I 
won't withdraw it. 

Another Pournelle law states, "One 
user, at least one CPU"; the Intel Co- 
Processor carries this further to "one 
task, one CPU . " The Coprocessor has an 
on-board 80186, software in ROM, and 
its own memory. There's also provision 
for a modem. The result is a small com- 
munications computer hosted by your 
AT. It can call another Coprocessor, in- 
quire for messages, send and receive 
messages (including fax images), and in 
general manage most of your communi- 
cations activities, and do it while the host 
computer does other things. 

There are things about the Intel Co- 
Processor that I'd change, but in my 
judgment, this pacesetter was the most 
significant hardware development I got 

continued 
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SUPERSPORT 2 Drtve $ 1493 

SUPERSPORT20MBHD $ 2218 

SUPERSPORT 2 8 62 OM $ 3079 

SUPERSPORT 286 40M $ 3588 

TURBOSPORT386 40M $ 5096 

2400 CRACKER MODEM $ 258 

Weltac 5.25' 360K Drive $ 198 

Weltec 5.25' 1.2M Drtve $ 248 



EPSCHNT 



S 688 
S1039 
$1344 

$1189 



•_ Equity 1 + 

Equity 11 + 

Equity III + 
LT Laptop Dual Drive 



Monitor told separately 



LT Laptop 20M Harddlak $1792 



Monitor •old separately 



5 12 K 100ns RAM 
(Exp. 1MB) 

Watt State. 
1.2MB Floppy Drive 
Hard/Floppy Controller 
Advanced 101 Keyboard 

1 Year Warranty 
Norton S.I. Rating 13.3 



$999 



NEC 

Powermate 



1 Enh. IOMHi 



SX2MB140M $ 3619 

386/16 
386/20 

Monitor aold a«p*rat«ty 




All Original NEC 

Component* 

All Modala Includ* 

Keyboard 




MODEMSV 



NEC MULTISYNC II 

$559 



NEC 



ite Port. 20M $ 
Powermate Port. 40M $ 

Port. SX 42M $ 

EL II $ 

HD $ 

Ukraine $ 

Proapeed 386 Model 40 $ 
Proapeed 386 Model 100 $ 5744 




6300 WGS 1 Drive $ 989 

6300WGS30M $ 1268 

6386 WGS $ 2139 
i separately 




TOSHIBA 



Tiooo $ 777 T1200HB S 2397 

T1200F $ 1392 T3100/20 $ 3078 

T1200FB $ 1548 T3200 $ 3669 

T1200H $ 2244 tsioo $ 4859 



20M w/Cont 
30M w/Coot 
40Mw/Coot 
40M 
80M 

MINISCRIBE 

40Mmi/Cont $ 

40M #3650 $ 

40M 28me $ 

71M 28ma $ 

MICROPOLIS 

153M 23me w/Coot $ 

S32MlBmsw/Cont $ 



334' 
298 
659 
748 



TOSHIBA 

3.5" 720K 
3.5" 1.44M 
5.25" 360K 
5.25" 1.2M 



88 

126 

89 
89 



AMR 5.25' (or PS/2 $ 239 \ 



1594 ' AMDEK Laaerdrlve 
2389 ' '■■ w,lh MS Bookshel( 



$ 799 



HAYES 

1200B Internal 
2400B Internal 

■ 1200 External 

, 2400 External 

| 2400PPS/2 
US ROBOTICS 
1200 Internal 
2400 Internal 
1200 External 

jj 2400 External 

I SUPRA 

I 2400 Itilernel 

I 2400 E 



229 
368 
268 
397 
359 

95 
164 

99 
177 

98 
138 



VIDEO 
CARDS 



Boca EGA 
Everex EGA 
Herculea Mono + 
Hercules Color NP 
Herculea INColor 
Nltro Monographic 
N I tro Color Card 
Paradlaa Autoaw 480 $ 
Paradlae VGA Plua $ 
Paradlae VGA Prof. $ 
VUJeo-7 Vega VGA $ 



144 
128 
178 
139 
272 
49 
49 
177 
268 
384 
272 



SAMSUNG 

s-300 $ 649 

8 MHzXT Compatible 
360K Drive. 6 Exp Slots 

s-5oo $ 1098 

10 MHz AT Compatible 
1.2M Drive. 8 Exp Slots 
S-800 $ 2598 

20 MHz 80386 
1.2M Drive. 8 Exp Slots 
EGA Video Adapter 



AST 

COMPUTER 

SYSTEMS 



286 Model 80 
286 Model 90 
286 Model 120 
286Modcll40 
286Modcll70 
386Model300 
386Model340 
386 Model 390 
386Model3150 
386 Model 3320 



$ 1448 
$ 2010 
$ 2318 
$ 2677 
$ 2988 
$ 2699 
$ 3999 
$ 5349 
$ 6244 
$ 6788 




NEC 
PRINTERS 



P6 10" wide 
CP6 10" Color 
P7 16" wide 
CP7 16 "Color 
P2200 10" wide 
P5XL 16" Color 
P9XL 16 "Color 



463 
549 
644 
733 
359 
877 
1079 



CITIZEN 
PRINTERS 



EPSON 
PRINTERS 



OKIDATA 
PRINTERS 



PANASONIC 
PRINTERS 



LC890 Silent writer $ 3433 

ELF-3S0 19 cpt $ 417 

3500 35 cps $ 896 

8800 55 cps $ 1 1 66 



120D 

180D 

MSP-10 

MSP-15E 

MSP-40 

MSP-45 

MSP-50 

MSP-55 

Premiere 35 

Tribute 124 

Tribute 224 



184 

199 
268 
369 
337 
488 
422 
551 
533 
498 
664 



LX-800 
FX-850 
FX-1050 
LQ-500 
LQ-850 
LQ-950 
LQ-1050 
LQ-2550 Color 



$ 189 

$ 339 

$ 488 

$ 319 

$ 519 

$ 589 

$ 737 

$ 919 

$ 1389 



320 
321 

292 IBM Parallel 

293 IBM Parallel 

294 Color Parallel 
393 

393 Color 

LASERLINE 6 Par 



329 
463 
416 
533 
754 
944 



$ 1045 
$ 1348 



KX-P10801 
KX-P10911 
KX-P1092I 
KX-PU24 
KX-P1592 
HK-P1595 
KX-P1524 



$ 198 

$ 218 

$ 344 

$ 329 

$ 436 

$ 492 

$ 555 



PRINTERS 



ASTTurbol.aer/PS $ 3383 



332 
515 



KX-P3131 17 cpe $ 327 

KXP3151 22 cpa $ 519 



DICONIX 150 
DICONIX300W 

GENICOM 

4410 4001pm 
4440 8001pm 
QMS PS-810 2MB 



XEROX 4020 Color $ 1088 



$ 4689 
$ 5979 
$ 4098 



Laser Partner 



$ 1738 



SOFTWARE 

AMuaPaoumskerS.O $ 



Carbon Copy 



C«— talk 16 
DBXL Diamond Ret. 
Deakvtew2.0 
Disk Optimizer 
Eureka 

Fastback Plua 
Foxbaee Plua 
Foabaee Plua 386 
Generic CADD 
Klnga Quest 
Managing Money 
Microsoft C5 J 
MS QuickB* fk 



488 

109 

395 

98 

118 

77 

44 

98 

94 

196 

288 

78 

34 

119 

318 

64 



II 



SOFTWARE 

Microsoft EXCEL $ 296 

Microsoft Word 4 

Microsoft Worka 

Microsoft Wrlta 

MS Windows 2 

MS Windows 386 

MS Flight SI wolator 

MS Macro A 



SCANNERS 



AST Turboscan 
DEST Scan Plus 
Panasonic OCR 
PGSLSSOOw/lnt 
PGSLS300OCR 



$ 1233 
$ 1798 
$ 1798 
$ 698 
$ 939 



$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

Publishers Paintbrush $ 
QAA $ 

Qeattro $ 

INTEL 



Paradox 1.1 
Paiadox 2.0 
PFS: Pro Write 
PFS: First Choice 



209 
114 
119 
68 
123 
34 
98 
36 
282 
429 
139 
88 
148 
189 
144 



SOFTWARE 



Xerox Ventura 2.0 $ 
Quicksilver Dtam Rei $ 



V 



Inboar 



8087 4.77MHz 


$ 


99 


8087 8 MHz 


$ 


142 


80287 6 MHz 


$ 


179 


80287 8 MHz 


$ 


243 


80287 10 MHz 


$ 


289 


80387 16 MHz 


$ 


448 


80387 20MHr 


$ 


689 


Above Bd 286 512K 
' Above Bd PS/2 OK 


$ 


349 


$ 


249 


• Inboard 386/PC Kit 


$ 


889 


\ Inboard 386/AT Kit 


$ 


988 



Reflex 
Sideways 
Sm* it Note* 
SQZPlua 
Sopercalc4 
Turbo Ba.k 
Turbo C 
Turbo Lightning 
Turbo Pascal 5.0 
Turbo Prolog 20 
VP Planner 
Word Perfect 5.0 
WordatarProf. 

rAdv Flight 



474 

337 

87 

43 

52 

62 

259 

59 

98 

59 

98 

129 

58 

235 

218 

29 



MOUSE 
DEVICES 

MICROSOFT 

With Windows 2.0 
LOGITECH 

With LoglCADD 

Publisher Mouse 

HIRee Mouse 

Note: Specify either 
Serial or BusVerali 



MONITORS 



Amdek410A 
432 VGA Mono 
732 VGA Color 
1280 & video card 
AST Monochrome 
AST EGA Color 
Epson Mono 
Epaon Color 
Epson EGA Color 
Genius Dlsp Sys 
NEC Monograph 
NEC Multisync XL 



138 
156 
414 
638 
129 
477 
114 
288 
368 
$ 1288 
$ 1244 
$ 2075 



MONITORS 



NECMultleync II 
NEC Multisync GS 
NEC Multisync Plua 
PGS HX-12 
PGSMax-15 
PGSLM-300 
PGS Ultraayoc 
Texan Crystal View 
WYSE WY-700 
Zenith 149 
ZcaHb 1390 
Zenith 1490 



$ 559 

$ 179 

$ 858 

$ 436 

$ 264 

$ 538 

$ 539 

$ 1434 

$ 717 

$ 198 

$ 419 

$ 584 



ACCESSORIES 



Printer Cable 6' 
Printer Cable 10' 
Parallel Adapter 
Serial Adapter 
Game Adapter 
101 Keyboard 
PS/2 Keybd Eaten 
PS/2 Monitor Exten 
Xldex DS/DD Disks 
Xldex 1.2M Disks 
IBM 3.5" I M Disks 
IBM 3.5" 2M Disks 



9 
14 
29 
29 
19 
68 
16 
21 

7 
13 
29 
58 



HOURS (E.S.T.) 

9-7 Monday-Friday 

12-5 Saturday 





120 West Main Street • CARMEL, IN 46032 

800-382-3888 



Please add 3% for shipping & handling. NO SURCHARGE FOR 
CREDIT CARDS and we do not charge until we ship. All items subject to 
availability and price change. All standard orders are sent UPS. 
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this year. I hope to see a lot more co- 
processors in the next few years. 

Good Stuff 

In addition to my awards, I like to com- 
mend other significant products that 
don't quite fit into the award system. 
Some, for example, set or exemplify 
trends. Others are just good stuff that 
someone ought to say good things about. 
Call this the Chaos Manor honorable 
mention list. 

Item: Traveling Software. This com- 
pany pioneered communications between 
laptop computers and the rest of the com- 
puter world, and they've been putting out 
good products ever since. This year, 
their trendsetters included a program to 
link the Macintosh to the PC and another 
to link up the new Sharp Wizard pocket 
computer to the PC world. If you don't 
have the Traveling Software catalog, get 
it. It's likely you'll find they sell some- 
thing you need. 

Item: DESQview, especially when 
combined with the Phar Lap DOS exten- 
sions. Between them, these two pro- 
grams can do just about everything that 
OS/2 can, while letting you run all your 



old software at the same time. In my 
judgment, the main reason DESQview 
and Phar Lap haven't really taken off in 
sales— and they're doing quite well 
now— is the high price of memory , and of 
course that hurts OS/2 quite as much as it 
does DESQview. 

Item: PC- Write 3.0. This shareware 
program improves every year, and it has 
become quite good enough for nearly 
anything you'd ever want a text editor 
for. Being shareware, you can get a copy 
and try it before you pay anything. I don't 
know what will be the future of 
shareware, but I do know that if it has a 
future, that will be in large part due to 
the efforts of Bob and Meagan Wallace. 

Item: Flagstaff Engineering's Spot 
OCR software. I find in general it's still 
cheaper to send one of my old paperbacks 
overseas to one of those shops that key in 
text than it is to scan it in; but for short 
jobs, those that have to be done quickly, 
and jobs involving typescript or clean, 
well-set type, Spot is more than good 
enough. Someday we'll have hardware 
and software capable of reading in just 
about everything ever printed. Spot isn't 
there yet, but it's getting us closer. 



Item: Tandon's removable Disk Pacs. 
Tandon pioneered removable hard disk 
drive technology. This year, it matured 
to usefulness. We used a pair of Tandon 
computers in two locations, with Disk 
Pacs to transfer programs and data. You 
can't throw these hard disks around— 
Tandon recommends that you treat them 
as you would an expensive camera— but 
they do withstand daily transportation. 
Tandon machines come both with and 
without floppy disk drives; a system 
without a floppy disk drive can be kept 
quite secure, since it's easier to keep 
track of Disk Pacs than floppy disks. If 
the Disk Pacs are locked into a safe, the 
computer data is as secure as your docu- 
ments are. 

We've had good results with Tandon's 
AT machines. 

Item: Mace Software. Paul Mace was 
the first person to realize that you could 
recover data from an accidentally for- 
matted hard disk. Since that time, the 
Mace utilities have been expanded to in- 
clude a whole bunch of useful stuff. 

This year's major Mace product is 
GRASP, a PC screen-management sys- 

continued 




A Size 
Eor Sore Eyes* 

37" Intelligent Color Display Monitor. 

There's a new dimension in production and presentation technology from 
Mitsubishi Electronics. Bold, brilliant colors on a large 37" display monitor* 
mean your presentation will be seen like never before. A presentation that can 
be clearly viewed without eye or neck strain. Even with the house lights up. 

Advanced features include compatibility with IBM® CGA, EGA, PGC, 
PS/2™ and Apple® Macintosh™ II computers. Unique auto-tracking cir- 
cuitry for ease of use. Plus maximum versatility to accept TTL, analog, or 
television-type NTSC signals. f 

It all adds up to greater impact. One look at the high resolution 37" display 
and you'll agree it's a size for sore eyes. 

For more information on the XC3710 or the names of authorized 
Mitsubishi Electronics monitor resellers near you, please call 
1-800-556-1234, extension 209. In California, call 1-800-441-2345, 
extension 209. Or write, Mitsubishi Electronics America, Inc., 
Computer Peripherals Division, 991 Knox Street, Torrance, 



California 90502. 



A 



MITSUBISHI 
ELECTRONICS 
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IBM i s a registered trademark of International Business Machines Corp. Apple i s a registered trademark o f Apple Computer, Inc. 
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Micro Channel Solutions. 

Whatever your Micro Channel requirements 

... Boca Research answers with 

the right solutions. 




BOCARAM.MCA 50Z — "... the product that 
answers the need for total IBM compatibility. " 
Neil Peterman, U.S. Operations, M & S ELEKTRONIK 

• Expanded/Extended Memory up to 2MB 

• IBM ID and 100% TRAM compatibility 

• Zero wait state operation (1 MB 1 00ns DIPs) 

• Supports DOS, OS/2, and EMS 4.0 

• Order No. BRMC20 $245 (OK List) 



BOCARAM 50/60 — "A high quality American 

made product that can't be beat. " 

Russ Rehak, Sales Manager, RHINO SALES CO. 

• Extended memory up to 4MB per board 

• One wait state for compatibility with IBM 
PS/2 Models 50 and 60 

• Utilizes 1MB 120ns DIPs 

• LIM/EMS emulation 

• Order No. BR5000 $295 (OK List) 



BOCA.MCA PARALLEL — "A superior value at 

an economical price." 

Tom Pliska, President, COMPU SALES, INC. 

• 1 00% IBM Micro Channel compatibility 

• Single parallel port addressable as LPT1 -3 

• Order No. BMCP01 $110 (List) 



BOCA.MCA SERIAL/PARALLEL — 'The 
only quality Micro Channel product as a 
generic alternative. " 
James C. Brown, President, MICRO SUPPLY, INC. 

• 100% IBM Micro Channel compatibility 

• Provides 3 ports for maximum slot usage 

• Two serial ports addressable as COM 1-8 

• One parallel port addressable as LPT1 -3 

• Order.No. BMCPS2 $210 (List) 



At Boca Research, we're committed to the Micro Channel. For more information on these and other 
Boca Research solutions, see your dealer or contact us directly. 

BOCARAM.MCA 50Z, BOCARAM 50/60, BOCA.MCA PARALLEL, and BOCA.MCA SERIAL/PARALLELaretrademarksof Boca Research, Inc. All other references to computer systems, software 
and peripherals use trademarks owned by their respective manufacturers. © Copyright 1988 Boca Research, Inc. 



BDCR 



RESEARCH INC 



See us at CeBIT '89 - 

Hannover Fair 

U.S. Pavillion- Booth #S1 

March 8-15, 1989 



6401 Congress Avenue, Boca Raton, FL 33487 • Phone:(407)997-6227 • FAX: (407) 997-0918 
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tern that makes it simple to build up ani- 
mated displays and otherwise do spectac- 
ular visuals by calling GRASP routines 
from BASIC, C, or Pascal programs. 
This is another of those companies that 
keep coming out with excellent stuff; you 
ought to get the Mace catalog. 

Item: The Whitewater Group's Actor 
programming language. The real prob- 
lem with Windows is that it's hard to 
learn how to write programs for it. Ac- 
tor, an object-oriented language, makes 
Windows programming enormously eas- 
ier, and it is a giant step in the right 
direction. 

Logic Gem 

I mentioned this last month. Now I have a 
copy. The only reason I don't make 
Logic Gem the Software Tool of the Year 
is that I just haven't had enough time to 
work with it; but I've seen enough to 
know I like it, and I'm pretty sure it will 
be on next year's honors list. 

The blurb on the back of the Logic 
Gem document says, "Logic Gem does 
for program logic what spreadsheets do 
for numbers." That's a pretty good de- 
scription. Logic Gem lets you make large 



truth tables, check for logic conflicts, 
and then automatically generate code 
that can be incorporated into your pro- 
grams. It has already saved me several 
hours, and I haven't had it a week. 
Highly recommended. 

Game of the Year 

This one's a tie: Dungeon Master, for 
either the Atari ST or the Amiga, is spec- 
tacular. The visuals are stunning, and 
the game can really get you involved. Ex- 
ploring the 14-level dungeon took me 
about a month, and I found myself play- 
ing it a great deal more than I should 
have. 

The other game of the year is Empire, 
for the Atari ST, the Amiga, or an EGA- 
equipped PC. I get a lot of computer 
games, and I try a lot of them, but find 
myself coming back to this one again and 
again. 

Winding Down 

There's a tie for book of the year, too: 
Charles Murray's In Pursuit of Happi- 
ness: And Good Government (Simon and 
Schuster, 1988) and John Keegan's The 
Mask of Command (Penguin, 1988). 



They're both important books, and I 
don't use that phrase lightly. 

It's late at night, and I'm late with this 
column, which I'm finishing on the 
SupersPort in a room in the Jack Daniels 
Motor Inn in Peterborough, five days be- 
fore Christmas. Since I started this col- 
umn, I have flown to Boston, then driven 
up here to New Hampshire. I've also at- 
tended the first BYTE Editorial Exposi- 
tion and gone to a birthday dinner for my 
BYTE technical editor, Stan Wszola. 

I'd better get some sleep. I sure hope 
1989 is as good a year as 1988 has 
been. ■ 

Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, do BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as "jerryp. " 



FIVE GOOD REASONS 
TO BUY A MOUSE- 1 




**m^y 




Count them. With MOUSE-TRAK, 
five fingers do all the work. Because 
1 it uses trackball technology, input 

and precision control is at your 
fingertips, not your elbow. 
With CAD, Desktop 
Publishing or Spreadsheet 
applications, MOUSE-TRAK is easier, faster, more 
relaxed and a lot more comfortable to use than 
ordinary input devices. 

MOUSE-TRAK OFFERS YOU OPTIONS 

2 or 3 buttons — speed control — Multiple Interfacing 

MOUSE-TRAK is stationary. Only the highly 
efficient trackball moves, eliminating tiresome 
arm and wrist movement. You can operate 
MOUSE-TRAK in your hand, even sit back 
with it on your knee. It plugs into your 
computer and needs no additional power supply. 
User definable input keys are in easier-to-use 
locations. The uniquely patented shape has 
been developed through 
rigorous ergonomic 
studies of hand 
"\ sizes and 

finger geom 
etry. Made 
in the U.S., 
/ MOUSE-TRAK 
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is already in use by the military in planes, subs and tanks. 
Engineers at IBM™ , Texas Instruments™ and Motorola™ are 
also using MOUSE-TRAKS. 
MOUSE-TRAK carries a money 
back guarantee. If you don't 
like using MOUSE-TRAK 
within 30 days, we'll 
refund your money. 
And, if you do like w :■ 
it, we'll give you $10 ife|| 
for your old mouse. 
MOUSE-TRAK 
ranges in price from 
$139-$189. 

Call us toll- 
free for the 
complete story 
on MOUSE- 
TRAK and the name of a dealer near you. 
Our new brochure is available upon request 




MOUSE-TRAK combines mouse inter- 
face technology with the convenience 
and precision of a tracking ball. There's 
no wasted motion or time. 



1-800-533-4822 

(in Texas 214-494-3073) 



moiisc-trsik 



3121 Benton Street. Garland, Texas 75042 USA. Telefax 214A94M59 

IBM, Texas Instruments and Motorola are registered trademarks of their respective companies. 
MOUSE-TRAK is a registered trademark of IT AC Systems, Inc. 

Circle 134 on Reader Service Card 



7* J 



I 



NEW AVOCET C FOR MICROCONTROLLERS- 
A BREAKTHROUGH IN SPEED AND QUALITY 



Introducing Avocet C™ Fast, opti- 
mizing cross-compilers that can cut 
microcontroller development time in 
half— without sacrificing code quality. 

From concept to code 
in a fraction of the time. 

Programming in C lets you concen- 
trate on end results, not annoying 
details— so you get more done, faster. 
And rapid compilation takes the frustra- 
tion out. But for microcontrollers, you 
need more than speed. You need tight, 
high-quality code. 

That's why we spent two years 
field-testing and perfecting Avocet C for 
both speed and quality We built in 
three separate phases of optimization— 
for object code tight enough for real 
applications. And we integrated Avocet 
C with an assembler package that's 
mature in its own right— not an after- 
thought. So you can still work magic at 
the bits-and-bytes level. 

Avocet C saves you time in all 
phases of development. Our run-time 
library is extensive— no need to write 
the routines yourself. You'll arrive at 
bug-free code faster, thanks to LINT-like 
type checking. And your program's use- 
ful life is extended, because you can 
recompile for other target chips. 



Testing is easier, too. Avocet C is 
ANSI-standard— so you can test generic 
parts of your program with host- 
resident systems like Microsoft Quick- 
C™ and Codeview™ And when you're 
ready for hardware-specific testing, 
Avocet's AVSIM Simulator/Debugger 
tests microcontroller code right on 
your PC. 

An excellent value. 

Just $895 buys Avocet C for your 
favorite chip: Intel 8051 or 8096, 
Hitachi 64180, or Zilog Z80-with more 
to follow. And Avocet C includes the lat- 
est version of AVMAC— Avocet's super- 
fast, professional assembly-language 
development package. (Ifyoiire already a 
registered AVMAC owner, you can upgrade 
to Avocet Cfor only $595.) 




The AVSIM Full-Screen Display 

AW)CET 



Free Catalog 




Call Toil-Free 800-448-8500* 

For your free Avocet catalog— to order—or 
for more information about Avocet C and 
other Avocet products. 



The best technology — 
responsive, personal service. 

Avocet offers a powerful, compre- 
hensive approach to microcontroller 
development. 

Avocet development tools put the 
most advanced technology at your 
fingertips. The Avocet staff stands ready 
to give you complete support- 
including technical assistance— on a 
moment's notice. And we'll ship your 
order in 48 hours or less. 

Call 800-448-8500. Discover how 
Avocet can speed up your next project. 

Avocet Systems, Inc., 120 Union Street 
EQ Box 490BR Rockport, Maine 04856 
*In Maine, or outside U.S., call (207) 236-9055 
TLX: 467210 Avocet CI, FAX: (207) 236-6713 

© 1988 Avocet Systems, Inc. All rights reserved. Quick-C and Codcview arc 
trademarks of Microsoft Corp. Logo and name Avocet are registered trademarks 
of Avocet Systems, Inc. 



SYSTEMS, INC.® 
THE SOURCE FOR QUALITY PERSONAL /*P DEVELOPMENT TOOLS. 
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In 1988, $3.5 billion in micro- 
computer software will be sold 
worldwide. During that same time ? another 

$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And right now, Rainbow Technologies' 
Software Sentinel™ is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place. ( j The Software Sentinel hardware key is 
"execution control" software protection. It ships with the software and 
simply plugs into the PC's parallel port jj HHPU to be one 
hundred percent invisible to both user and If , I ! the soft- 
ware. Users can make as many copies as j£jj^jg||j they want. 
Make working submasters. Use a hard disk. Virtually anything that can 
be done with Jf - -^ unprotected software. Except start freely 
distributing | that software to other users, (j The 

Rainbow fam- [ ily of Software Sentinel products. Se- 

lected by the w" « very big to the not-so-big developers of 
DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 



jm&*\- 



RAINBOW TECHNOLOGIES 



1801 1-A Mitchell South, Irvine, CA 92714 • (714) 261-0228 • TELEX: 386078 • FAX: (714) 261-0260 

Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8QY, U.K., Tel: 0753^1512. Fax: 0753^*3610 

Copyright ©1988 Rainbow Technologies. Inc. Software Sentinel and SentinelRro are trademarks of Rainbow Technologies. Inc. 
Xenix is a trademark of Microsoft Corporation. OS 2 is a trademark of International Business Machines Corporation. 
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Trackball 
Madness 



Mice aren't as nice, 
but they may 
live a lot longer 



Every time I have to deal with a 
hardware malfunction, I begin 
to wonder why I own com- 
puters. When my Abaton Pro- 
Point trackball started acting up, I once 
again entered that nightmare zone that all 
users dread. Before it ended (that's as- 
suming it has ended), things got pretty 
bizarre. The story is a good example of 
the kind of convoluted logic that drives 
the computer industry. 

Let me begin by stating that I'm ad- 
dicted to trackballs; since switching to 
these devices for use with my PC AT 
clone and my Macintosh, I've eliminated 
the sharp arthritis-like pains in my elbow 
that came with constant mouse use. 

And ProPoint for the Mac seems to be 
a nifty product, nicely styled and ergo- 
nomically superior to many other track- 
balls I've seen. The position of the two 
buttons to the lower left of the ball is bet- 
ter suited to righties than to lefties, but 
since I'm right-handed, the design is 
ideal for me. I've become absolutely de- 
pendent on ProPoint, so when it stopped 
responding to left-right motion, I was 
panic-stricken. 

I blew away whatever dirt I could see 
within the device, but that didn't help. 
Then I prodded and banged for a while, 
to no avail. I sighed and wrote the track- 
ball off as dead. 

As I hadn't bothered to send in my reg- 
istration card, the following morning I 
called the mail-order desk at Computer- 
ware to buy a new one. When I explained 
my problem, a pleasant man told me to 
hold off and to try a call to Everex, of 
which Abaton is now a division. 

"Don't be silly," he said. "They guar- 
antee these things, and you might be able 




to save yourself a lot of money." 

Wow, a helpful retailer! Duly im- 
pressed, I phoned Everex. Sure enough, 
the fact that I still had the original in- 
voice was good enough, and the company 
issued a return authorization on the spot. 
I was told that the repair would take about 
a week from when Everex received the 
unit, and it would be returned to me by 
whatever shipping method I used to get it 
there. So I packed up the trackball and 
sent it off by Federal Express, next-day 
delivery. 

Two weeks later, on a Tuesday, I 
called to find out why I hadn't received 
my repaired trackball, and I was told that 
it was scheduled to be shipped Thursday 
at the latest. 

"So I'll have it for the weekend?" 
"Definitely," came the reply. 
By late Friday, with no trackball in 
sight, I called again. 

"There's a backlog," I was told. 
"Your unit will be shipped at the begin- 
ning of next week." 



Fine. Tuesday rolled around, and 
nothing happened. Wednesday, I called 
Everex again. "What's the problem?" I 
inquired. 

"I don't know," said the customer ser- 
vice representative. "There's a backlog. 
I'll see what I can do." 

"Why is there a backlog?" I asked. 
"What's going on?" 

The customer service person sighed. 
"Nobody will tell me." 

"You mean you've talked to the engi- 
neers and the technicians, and no one can 
offer an explanation?" 

"That's about it." 

At this point, I decided it was time to 
do a little poking. I called a friend of 
mine with an engineering background, 
who has worked with trackballs, and de- 
scribed the situation. "Everex will rue 
the day they stuck a guarantee on that 
puppy," he chuckled. "It's a design 
flaw, not a malfunction. Building a 
trackball suspension that won't deterio- 

continued 
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rate quickly is not a trivial matter; it can 
be done, but they haven't done it. I'll bet 
you anything you don't get the same unit 
back." 

I also telephoned the press relations 
person at Everex to find out whether 
there was some major problem with the 
ProPoint. No, I was told, the delay was 
more likely to be due to getting parts 
from suppliers than to any design flaw; 
the ProPoint's failure rate was in line 
with those of other trackballs. With com- 
pletely opposite explanations, I had no 
choice but to wait. 

Finally, 3 Vi weeks after the process 
had started, a Federal Express delivery 
arrived from Everex containing a brand- 
new ProPoint with a different serial 
number. I called my engineer friend 
again. 

"How long had you been using the 
trackball, and how long is the guaran- 
tee?" he asked. 

"Four months," I replied. "And the 
guarantee is five years." 

"That's three a year," he said. " I pre- 
dict that the new trackball will fail in 
four months, and you'll go through this 
again. Unless they change the design, 
you'll have to do it 1 5 times to get past the 
guarantee." 

Ouch. I'm not sure what to make of all 
this. The facts are these: The guarantee 
is for real. The trackball certainly failed, 
and it was replaced with a new unit. 
Everyone at Everex was friendly and 
polite. I'd buy products from Everex 
again, and I recommend the company to 
friends. 

But would I recommend the trackball? 
I guess I'll have my answer in another 
four months or so. 

One final thought from my friend. 
"Everex acquired Abaton to get into the 
Mac market, but they're primarily a PC 
company. Now that IBM has endorsed 
mice, the market for third-party pointing 
devices is heating up fast. If the ProPoint 
is really a solid design, then why hasn't 
Everex brought out a PC version of it?" 

Stay tuned. 

Microsoft at Work 

Microsoft's upgrade to Works for the 
Mac (2.0) is a truly curious thing. The 
company has managed to take an enor- 
mously flexible integrated software 
package, add a tremendous array of sub- 
stantial features and improvements, yet 
make the product only slightly more use- 
ful than it was to begin with. This is no 
mean feat; I find myself simultaneously 
awed and irritated, a very strange feeling 
indeed. I still recommend the product 
highly— it can easily handle 80 percent to 
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find 

that I am 

simultaneously awed 

and irritated about 

Works 2. 0. 



90 percent of most routine application 
tasks— yet I'm not sure I'd recommend 
the upgrade to anyone who already owns 
the program . 

The three most grandiose additions to 
Works— a spelling checker, a macro re- 
corder, and powerful drawing facili- 
ties—all fail to measure up to what I 
would have expected from Microsoft. 
The spelling checker is unacceptably 
slow, and it does not let you check as you 
type. The macro recorder offers no capa- 
bilities for editing, branching, or modi- 
fying the speed of playback; it merely 
spits back recorded keystrokes as fast as 
it can. Thus, it's useless for anything but 



Items 
Discussed 

Microsoft Works 2.0 $295 

Microsoft Corp. 
16011 Northeast 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(800) 426-9400 
(206) 882-8080 
Inquiry 1021. 

ProPoint $139 

Everex Systems, Inc. 
48431 MilmontDr. 
Fremont, CA 94538 
(800)821-0806 
(415)498-1111 
Inquiry 1022. 

WorksPlus Spell 2.0 $79.95 

Lundeen and Associates 

P.O. Box 30038 

Oakland, CA 94604 

(800)233-6851 

(800) 922-7587 (California) 

Inquiry 1023. 



the simplest of functions, like inserting 
boilerplate phrases into text. 

You access the drawing tools as a 
mode within the word processor or the 
spreadsheet, rather than firing up a sepa- 
rate new module. This is handy if you 
want to add little pictures to an existing 
document, but once you scratch the sur- 
face of this feature, it's downright odd. 
You get the basic palette for drawing 
lines, rectangles, polygons, ovals, and so 
on, with patterns and fills, and you can 
even draw lines that end with arrow- 
heads. However, every time you create 
an object, the program changes back to 
the selection pointer, in direct violation 
of Apple's guidelines for software de- 
sign. Very annoying. 

You get a customizable snap grid, but 
you can't see it on the screen; there's also 
no vertical ruler bar, so positioning of 
objects is haphazard at best. The text tool 
will let you form blocks of text, a rudi- 
mentary sort of page layout, but you have 
to either type the text right there or paste 
from the Clipboard, and the spelling 
checker won't work on objects created in 
draw mode. 

The communications module, always 
the program's weakest link, has not been 
improved as far as I could tell. There's 
still no way to automate log-on proce- 
dures, unless you count the macro re- 
corder, which is a sorry solution at best. 
This was one of my biggest gripes with 
earlier versions of Works; I wish it had 
been fixed. 

The spreadsheet allows nearly double 
the number of rows as Works 1 . 1 (from 
9999 to 16,832), but remember you're 
limited by RAM, so this may be moot. 
Microsoft has added new functions for 
date and time, and you can attach notes 
to individual cells. There's no way to 
link worksheets, but you can play games 
with the Clipboard and the macro re- 
corder. Both the spreadsheet and the 
database now offer the ability to choose 
one font/size/style per document, but 
you can't mix attributes. 

The Works 2.0 database will accept 
spreadsheet calculation functions within 
records, and the report generator now 
has scroll bars and margin control. The 
package is still lacking a logical field 
type (e.g., Yes/No or True/False), which 
would have been a simple but utilitarian 
improvement. 

The word processor has gained a few 
niceties, like the ability to print labels 
two and three across, search and replace 
on tab and carriage-return characters, 
and decimal tabs. Forget enhancements 
like multiple-line headers, indexes, 

continued 
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Our MAJOR ADVANTAGE- Supplying you with 
the Broadest Range of Software Ammunition. 



LIST OURS 



CAD 

AutoCAD 
Design CAD 
Drafix 3D Modeler 
GenericCADD 
Generic CADD Level 3 
Schema II 

COMMUNICATIONS 

Carbon Copy + 
Close Up - Customer 
Close Up - Support 
Crosstalk MK IV 
Crosstalk XVI 
Relay Gold 
Smartcom ill 

DATABASE 

Clipper 

dBASEIII + 

dBASE IV 

dBASE IV Dev. Edition 

FoxBASE + 

Genifer 

R&R 

Tom Rettig's Library 




245 159 

195 99 

250 164 

249 162 



695 
695 
795 
1295 
395 
395 
149 
BO 



439 
385 
485 
899 
335 
259 
119 
75 



185 
189 
429 
79 
590 



DESKTOP PUBLISHING 

Byline 295 

GEM/3 Desktop Publisher 299 
Pagemaker 595 

PFS:FirstPublisher 129 

Ventura Desktop Publisher 899 



GRAPHICS 

AutoSketch 100 85 

Chart Master 375 205 

Chart Master Premium Pack 395 225 

Chart 395 272 

Drafix 1 Plus 295 265 

Freelance Plus 495 322 

Graph-in-the-Box 140 109 

Harvard Graphics 495 313 

In a Vision 495 290 

Sign Master 245 140 

Time Line Graphics 195 119 

LANGUAGES 

APl/PLUS 

Lattice C 

Lahey FORTRAN F77L 

Microsoft C 

NDP Fortran orC-386 

Turbo C 

Turbo C Professional 

Turbo Pascal 

Turbo Pascal Professional 

ZortechC+ + 

PROGRAMMING UTILITIES 

Flowcharting II Plus 

Interactive Easyflow 

OPT-TECH SORT/MERGE 

PolyAWK 

Pro-C 

Windows for Data 

LOTUS ADD-ONS 

4Views 

4Word 

@bASE 

Allways 

At Liberty 

Graph-in-the-Box 

Inword 

Look & Link 

Note-It Plus 

Noteworthy 

R&R (Lotus Version) 

See More 

Sideways 

Smartnotes 

Spelllnl 

SqzlPlus 

PLANNING 

Harvard Total Project II 

Project4.0 

Super Project Expert 

Time Line 3.0 

Time Line 2.0 



695 


476 


450 


279 


477 


453 


450 


299 


595 


529 


150 


105 


250 


175 


150 


105 


250 


175 


100 


90 


IES 

229 


207 


150 


135 


149 


99 


99 


90 


495 


459 


295 


259 


150 


119 


100 


79 


195 


121 


150 


117 


295 


199 


140 


109 


100 


80 


100 


64 


80 


68 


80 


59 


149 


119 


80 


65 


70 


45 


80 


69 


80 


65 


100 CALL 



595 515 

495 340 

695 515 

595 345 

495 306 



SCIENCE AND ENGINEERING 

AsystantPlus B95 849 

DADiSP 795 71 9 

Eureka: The Solver 167 119 

Gauss Math + Stat Package 395 359 

HiWIRE-Plus 895 805 

Labtech Notebook 995 799 

MathCAD 349 279 



ADVANTAGE 
SOFTWARE 



Micro-Cap III 

T3 Scientific Word Processc 

Tango PCB 

TK Solver Plus 

SPREADSHEET 

LOTUS 1-2-3 
Multiplan 
PC-Excel 
Supercalc IV 

STATISTICS 

CSS 

Microstat II 
NWA Statpak 
SPSS/PC 
Systat 
Systat/Sygraph 

WINDOWS 

Actor 

DesqVIEW 

VM/386 

Windows/286 

Windows/386 

Windows Devel. Toolkit 

WORD PROCESSING 

Dlsplaywrlte IV 

Manuscript 

MultimateAdv.il 

Q &A Write 

Samna Word IV 

Volkswriter V3 

Word Perfect v. 5.0 

Word 

Wordstar Pro v. 5.0 

UTILITIES 

1DIR + 

Copy II PC 

Copy II PC Option Board 

Disk Optimizer 

Disk Technician 

Disk Technician Plus 

Fastback Plus 

HTEST 

Mace Utilities 

Norton Commander 

Org Plus 

PC Tools Deluxe 

Pro key 

Sidekick 

Software Carousel 

V Cache 

V Feature Deluxe 
Vopt 

Xtree 
Xtree NET 
XtreePro 

ASHTON TATE 

ByLine 
Chart Master 



Terms & Policies 

All prices subject to change without notice. We 
accept Visa. MC. AMEX (2% surcharge on AMEX). 
Shipping $4 per item sent UPS Ground. Allow 14 
days for personal/company check clearance. 
Returns subject to 15% restocking fee. RA # re- 
quired. PO's welcome from Fortune1000andother 
qualified organizations. 




LIST OURS 


1495 


1269 


595 


499 


495 


469 


395 


349 


495 


289 


195 


129 


495 


299 


495 


349 


495 


459 


395 


349 


399 


359 


795 


749 


595 


549 


795 


709 


495 


429 


130 


89 


245 


169 


99 


69 


195 


130 


500 


319 


495 


425 


495 


322 


565 


271 


349 


207 


595 


313 


295 


170 


495 


228 


450 


199 


495 


290 


95 


59 


40 


35 


159 


139 


70 


63 


100 


89 


190 


175 


189 


109 


90 


79 


99 


85 


75 


45 


80 


59 


79 


69 


130 


81 


85 


59 


80 


60 


60 


55 


120 


111 


60 


55 


70 


60 


295 


249 


129 


111 


295 


185 


375 


205 



Chart Master Premium Pack 

C Tools Graphics Library 

C Tools Programmer's Library 

dBASE III + 

dBASE IV 

dBASE IV Developer's Edition 1295 

dBASE Mac 

dBASE Programmer's Utility 

Diagram Master 

Diagram Master Prem. Pack 

Draw Applause 

Framework III 

Front Runner 

Full Paint 

Full Write Professional 

Map Master v. 6.01 



LIST OURS 


395 


225 


90 


69 


90 


69 


695 


385 


795 


485 


1295 


899 


495 


325 


90 


69 


345 


190 


365 


206 


495 


309 


695 


405 


195 


121 


100 


65 


395 


236 


395 


240 





LIST OURS 


Turbo Assembler/Debugger 


150 


105 


Turbo C 2.0 


150 


105 


Turbo C 2.0 Professional 


250 


175 


Turbo Lightning 


100 


69 


Lightning Word Wizard 


70 


49 


Turbo Lightning and Lightning 




Word Wizard 


150 


109 


Turbo Pascal 5.0 


150 


105 


Turbo Pascal 5.0 Professiona 


250 


175 


Tutor 


70 


45 


Turbo Prolog 


150 


105 


LOTUS DEVELOPMENT 




Agenda 


395 


299 


Freelance + 


495 


322 


Graphwriter II 


495 


337 


Hal 


150 


89 


Lotus 1-2-3 


495 


289 


Lotus Metro 


85 


59 


1-2-3 Report Writer 


95 


69 


Manuscript 


495 


325 


Signal 


595 


553 


Symphony 


695 


422 


MICROSOFT 






MS BASIC/6.0 


295 


199 


MSC 


450 


299 


MS COBOL 


900 


599 


MS Excel 


495 


299 


MS FORTRAN 


450 


299 


MS Learning DOS 


50 


40 


MS Mach 20 


495 


329 


MS Macro Assembler 


150 


99 


MS Mouse Bus or Serial 






w/ Paintbrush & Mouse 






Menus 


150 


99 


w/ EasyCAD 


175 


119 


w/ Paintbrush & Windows 


200 


139 


MS Multiplan 


195 


129 


MS OS/2Prog. Toolkit 


350 


229 


MS Pascal 


300 


199 


MS Project 4.0 


495 


340 


MS QuickBASIC 


99 


69 


MS QuickC 


99 


69 


MS Sort 


195 


130 


MS Windows 


99 


69 


MS Windows/386 


195 


130 


MS Windows Dev. Kit 


500 


319 


MS Word 


450 


199 


MS Works 


149 


99 



PRIMARY TARGET 



MICROSOFT EXCEL. 

The soul of the new machines. 

Microsoft Excel takes full advan- 
tage of the power of 286- and 386- 
based computers. 

It lets you work faster and consoli- 
date data more easily. It lets you 
create annual-report-quality output 
and produce presentation graphics. 
And it lets you create macros easily 
and build custom programs. 

Since Microsoft Excel is compat- 
ible with Lotus 1-2-3, it's easy to 
integrate into your office. 

Find out why we call it the most 
powerful spreadsheet for powerful 
personal computers. 
List: $495 Ours: $299 



Microsoft Excel 




Microsoft 



Multimate Adv. II 
Pascal Tools Prog. Lib. 
Programmer's Utility II 
Rapid File 
Sign Master 

BORLAND 

Eureka: The Solver 

Paradox 2.0 

Paradox Network Pack 

Paradox 386 

Quattro 

Reflex & Reflex Workshop 

Reflex Data Base Systems 

Reflex Workshop 
SideKick 
SideKick Plus 
Sprint 
Superkey 
Turbo Basic 



LIST OURS 


565 


271 


90 


72 


90 


69 


295 


195 


245 


139 


167 


119 


725 


529 


995 


729 


895 


625 


247 


169 


200 


139 


150 


109 


70 


49 


85 


59 


200 


139 


199 


139 


100 


69 


100 


69 



LIST OURS 
PETER NORTON PUBLISHING 

Norton Commander 89 55 

Norton Editor 75 50 

Norton Guides:OS/2 150 109 

Norton Guides:Specify Lang. 100 75 

Norton Utilities 100 59 

Advanced Version 150 99 

SOFTWARE PUBLISHING 

Harvard Graphics v. 2.1 495 313 

Harvard Total Project Mgr. 595 515 

PFS: Access 140 91 

PFS: First Choice v. 2.0 159 104 

PFS: First Publisher v. 2.0' 129 75 

PFS: Graph 140 91 

PFS: Professional File 249 155 

PFS: Professional Plan 249 161 

Professional Write v. 2.0 199 125 

US Mapmaker 149 89 
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In the U.S. call: 

1-800-333-3141 

N.Y./ International: 914-332-0756 

Fax:914-332-4021 

55 South Broadway, Suite B, Tarrytown, NY 10591 



APPLICATIONS PLUS 



tables of contents, and such; they haven't 
been implemented. 

New overall features include a simple 
page preview much like that in Word, the 
capability to save and name a "Works 
Desktop" file that will launch a given set 
of documents, and a "Stationery" file 
format— as close as you can get to a style 
sheet in Works, though the trick works 
only if you open a Stationery document 
and resave it as something else. 

On the whole, Works 2.0 is a better 
program, but Microsoft seems to have 
opted for slickness rather than raw 
power. I keep saying that Works could be 
an excellent tool for experienced users; 
meanwhile, Microsoft keeps adding 
frills for novices. In spite of constant 
denials, I can't shake the feeling that 
Microsoft is trying desperately to hold 
back Works so it doesn't cannibalize the 
market for its other software products. 
Oh, well. 

In the meantime, I've been playing 
with a nearly bulletproof beta version of 
Tim Lundeen's WorksPlus Spell 2.0, 
and it is still an excellent companion for 
Works. Why would you need a spelling 
checker for a program that already has 



one? Simple. WorksPlus Spell offers 
greater speed, checking as you type, hy- 
phenation, word lookup, and a glossary 
command that lets you store and expand 
abbreviations. None of this is available in 
the Works spelling checker. Whatever 
version of Works you own, WorksPlus 
Spell is a requirement. 

Annual Confession 

Every March since I began this column, I 
take a little time to list the hardware and 
software that I use personally. As I've 
written quite a bit about these programs 
in the past year, I'll just reduce the exer- 
cise to a few short lists: 

• Primary hardware: Mac SE with a 1 6- 
MHz Radius 68020 accelerator and a Jas- 
mine Direct Drive 160. Software: Mi- 
crosoft Works with WorksPlus Spell, 
PageMaker, Canvas, Microsoft Word, 
Excel, Reflex Plus, More, Prototyper, 
Course Builder, Microphone II, Desk- 
Top Express, Suitcase II, DiskTop, 
QuicKeys, QuickDEX, FontSizer, Su- 
perGlue, LetraStudio, Fontographer, 
FreeHand, TOPS, and various Adobe 
typefaces. 



• Secondary hardware: Tandon PCA-40 
(AT clone) with a MicroSpeed FastTrap 
and a Logitech Bus Mouse. Software: 
WordStar 5.0, Framework III, Lotus 
1-2-3 with Funk's Worksheet Utilities, 
Mirror II, Procomm, PC-Write, Xy- 
Write, Professional Write 2.0, Memory- 
Mate, Reflex, Ready!, Cruise Control, 
Pop Drop, Ventura Publisher, Page- 
Maker, TOPS, and various Bitstream 
typefaces. 

• Portables: Cambridge Z88 and NEC 
PC-8500. 

• Favorite nonclassifiable computer: 
Canon Cat with the Cat 1 80 printer. 

• Favorite device: Apple LaserWriter 
IINT (solid, clean, and fast enough for 
anyone but the truly demented) . 

• Next purchase: A flatbed scanner. ■ 

Ezra Shapiro is a consulting editor for 
BYTE. You can contact him on BIX as 
"ezra. " Because of the volume of mail he 
receives, Ezra, regretfully, cannot re- 
spond to each inquiry. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 



For Quicker Program D eve lopm e nt 

the 805 f C Compiler 

The 2500 A.D. 8051 C Compiler offers an alternative to Assembly Language solutions. Quicker 
program development. Simpler program testing. Easier program maintenance. 



• Full Kernigham & Ritchie C 

• All data types, including Float & Double 

• Reentrant Libraries 

• Internal, External or Mixed Data Modes 

• Special Function Register support 

• In-line Assembly Language 

• Listings reflect actual linked addresses 



Function prototyping ANSI extensions 

• Full math library, including Trig functions 

• Interrupt handler support 

• Bank switched memory support 

• Internal bit field support 

• Linked Assembly language 

• Generates ROMable code 



The 8051 C Compiler package includes the 2500 A.D. 8051 Macro Assembler, Linker, Librarian, 
Standard Library and Math Library and is priced at $500.00 for MSD0S systems. 



To order call Toll Free: 

1 800 843-8144 



290OQXOFlW\mNZ 



In Colorado: 


1 719 395-8683 


Fax: 


1 719 395-8206 


Telex: 


752659/AD 



109 Brookdale Avenue 

P.O. Box 480 
Buena Vista, CO 81211 



The Right Software for The Right Micro at The Right Price 
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^EXECUTIVE 



PHOTO & SUPPLY CORP. 



FOR COMPUTER & ACCESSORIES 

CALL TOLL FREE: 1-800-882-2802 

FOR FAX, TYPEWRITERS & DICTATION EQUIPT. 

CALL TOLL FREE: 1-800-223-7323 

IN N.Y. STATE CALL: 1-212-947-5290 



HOURS: Mon. Tru. Thurs. 9AM Till 6PM, Frl. 9AM Till 1:30PM, Sun. 9:30AM Till 5PM, Closed On Sat. 




PRINTERS 



i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 



640K, 2-3.5 720K Disk Drives, 

Supertwist Backlit Display, 

w/JT Fax Portable 

1275.90 



Newl DATAV1EW SPARK 1 -Floppy Drive, & 
1-20MB Hard Drive 1769.95 

TOSHIBA (sold In Store Only) 

TOSHIBA T-1000 CALL 

TOSHIBA T-1200F/FB CALL 

TOSHIBA T-1200HB CALL 

NEW! TOSHIBA T-3100E CALL 

TOSHIBA T-3200/T-5100 CALL 

ZENITH 

ZENITH 184-1 1489.75 

ZENITH 184-2 2199.75 

ZENITH Supersport 286 Model 20 w/20MB 

Hard Drive 2965.75 

ZENITH 286 w/40MB Hard Drive. 3399.75 

MITSUBISHI 

MITSUBISHI 268L Laptop W/20MB Hard 
Drive 2394.00 

NEC 

NEC Multispeed HD LOW PRICE 

LAPTOP ACCESSORIES 

HOLMES 2400 Modem f/AII LaptopsCALL 
WORLD PORT 2400 Baud Modem235.00 
Diconix Portable Printer 304.90 



DESKPRO 286, 12MHz, 1.2 Floppy Drive, 
Seagate 40MB Hard Drive (40ms)2065.00 
NEW! COMPAQ 386/20E w/40MB Hard 

Drive 4749.00 

NEW! COMPAQ SLT/286 Portable W/20MB 
Hard Drive 4049.00 




AST PREMIUM 286 

10 MHz, 512K, 1.2 Floppy Drive, 
Seagate 40MB Hard Drive (40ms) 

1719.90 




KX-P 1124 

24 Pin, Narrow Carriage 

192 CPS Draft, 63 CPS NLQ, 

Tractor Feed Included 

LOW PRICE 



NEW! AST 386C w/64K Cache Memory, 20 
MHz, 1MB Ram, 1.2 Floppy Drive, 40MB 
Hard Drive (28ms) 3199.00- 

COMPATIBLES 

IBM-XT Compatible, 1-360 Floppy Drive, 

1-30MB Hard Drive 757.00 

IBM-AT Compatible, 12MHz, 512K, 1.2 
Floppy Drive, Seagate 40MB Hard Drive 
(28ms) 1319.00 



APPLE COMPUTERS. 



CALL 



ANASONIC 1091i 169.75 

NEW! PANASONIC 1181 CALL 

EPSON 

EPSON LX-800 175.75 

EPSON LQ-500 288.00 

EPSON LQ-850 518.00 

EPSON LQ-1050 734.50 

EPSON FX-850. . 338.50 

EPSON FX-1050 437.50 

TOSHIBA (Sold In Store Only) 
NEWI TOSHIBA Expresswriter 311 .CALL 

NEWI TOSHIBA 321SL Color CALL 

TOSHIBA 341SL CALL 

TOSHIBA 351 SX CALL 

NEC 

NEC 2200 339.00 

NEC P5200 515.00 

NEC P5300 669.00 

PRINTER SALE! 

H.P. Laserjet II w/Toner CALL 

H.P. Deskjet CALL 

STAR NX-1000 169.95 

APPLE Imagewriter II 439.00 



HARDWARE 

intel 

INTEL 80287-8 205.00 

NEW! INTEL Above Board Pius. . .396.00 

INTEL 80387-20 MHz 419.00 

Logitech Hi-Res Mouse 79.00 

Logitech Clear Mouse 95.00 

DFI HS-3000 Scanner 189.00 

PARADISE VGA Professional 397.00 

NEW! PARADISE VGA Plus 16. . .299.90 

MICROSOFT Mouse 99.95 

NEW! NEC Multisync IIA Monitor. .CALL 

ZENITH Perfect Monitor CALL 

SONY 1302 Monitor w/Stand 669.00 

PLUS 20MB Card LOW PRICE 

TOSHIBA 31/2" Drive w/Kit 89.00 

SOFTWARE 

NEW! SAMNA AMI 97.75 

NEW! GEM Artline 269.75 

XY Write w/AI A Carte 215.95 

ASK SAM 165.00 

BITSREAM Fonts CALL 

XEROX Ventura Publisher 2.0. Low Price 

PROCOM Plus 42.95 

MICROSOFT Excel 2.1 299.95 

FORMWORK w/Fill & File 79.00 

PFS First Publisher 69.00 

NOTA BENE 3.0 248.50 

LUCID 3D 67.99 

Q & A 189.99 

INTUIT Quicken 31.95 

MANAGING Your Money 5.0 115.95 

TOBIAS PCfTax Cut 45.95 

CHIPSOFT Turbo Tax 42.79 

DAC Easy Accounting 3.0 57.00 

NOLO Will Maker 30.95 

SPIN RITE 48.99 

FASTRAX 32.95 



FAX MACHINES 

PANAFAX 




TYPEWRITERS 

& Word Processors 



Dictation Equipt. 



UF-150 7. IN STOCK 

UF-250 IN STOCK 

SHARP 

FO-220 CALL FO-300 CALL 

FO-420 CALL FO-550 CALL 

FO-700 CALL FO-800 CALL 

CANON FaxPhones 

FaxPhone 8.CALL FaxPhone 15 CALL 
FaxPhone 20 CALL FaxPhone 25 CALL 

FAX 270 ... . CALL FAX350 CALL 

FAX 630 CALL 

RICOH 

FAX-10E .... CALL FAX-20E .... CALL 
FAX-60E .... CALL FAX-70E .... CALL 

MURATA 

M-1200 .... 619.90 M-1600 .... 749.90 

PANASONIC 

KX-F 100... CALL KX-F 120... CALL 

TOSHIBA Price Break 

3300 999.90 3700 1299.90 

Model 30100 799.90 

SANYO 

Model 515H IN STOCK 

BROTHER 

FAX 60 w/Answering Machine . IN STOCK 

FAX PAPER 

8V 2 "x98' .... 49.95 8 1 /2"x164' . . . 59.90 

8Vz"x328' 74.95 

FAX Cleaning Kit 29.95 





COPIERS 
Canon 




SMITH CORONA 

PWP-60 469.90 

PWP-40 . IN STOCK PWP-80 . IN STOCK 

NEWI PWP-100 IN STOCK 

XL-1000 Typewriter Spec/a/ 119.90 

XL-2500 .... CALL XD-5500 .... CALL 
XD-7500 .... CALL XD-9500 .... CALL 



PANASONIC 




KX-W 1500 Word Processor. .IN STOCK 
KX-R 320... CALL KX-R 330... CALL 
KX-R 340. 189.90 KX-R 350.. 229.90 




BROTHER 



WP-55 Word Processor IN STOCK' 

NEW! WP-490 CALL 

AX-26 CALL AX-28 CALL 

* Free Spreadsheet Program w/Purchase of 
WP-55 Word Processor 



OLYMPUS Pearlcorder 

L-200 137.90 S-907 35.90 

S-911 59.90 S-930 99.90 

T-1010 Transcriber 169.90 

S-804 CALL S-810 CALL 

T2000 CALL T-2020 CALL 

PANASONIC 

RN-15 129.90 RN-36 CALL 

RN-89 79.90 RN-105 CALL 

RN-1 15 39.90 RN-125 CALL 

RR-900.. .. 179.90 RR-970 CALL 

RR-980 CALL 

SANYO 

TRC-6100 . . . CALL TRC-5680 . . . 79.90 

TRC-2550 149.90 

TRC-5200 . . 229.90 TRC-5020 . . 179.90 

TRC-4100 . . 227.90 TRC-4141 . . 178.90 

TRC-8000A . 227.90 TRC-801 0A . 165.90 

TRC-8700 . . 239.90 TRC-8070 . . 185.90 

TRC-9100 . . 239.90 TRC-9010 . . 199.90 

SONY 

M-100B CALL M-740 CALL 

M-750V CALL TCM-5000EV CALL 

BM-12 CALL BM-17 CALL 

BM-560 CALL BI-500 CALL 

BM-75 CALL BM-80 CALL 

BM-815T .... CALL BM-820 CALL 

NORELCO 

585 89.90 590 119.90 

505 299.90 510 374.90 

2505 . . 259.90 MC-4000 . . . 349.90 



PC-3 369.90 PC-5 CALL 

PC-5L Legal Size CALL 

NEW! PC-6 CALL 

NEWI PC-6RE CALL 

PC-7 Zoom Copier CALL 

Black Cartridges 79.95 

8V2XH Paper (5000 sheets) 49.50 

TELEPHONES 



^ 



Answering Machines Specials 
KX-T 1412.. CALL KX-T 1418.. CALL 
KX-T 1 423 . . CALL KX-T 1 424 . . . 69.90 
KX-T 1427 LCD w/Time Announce109.90 
KX-T 1622.. CALL KX-T 1720.. CALL 



FF-1700 Cordless "Top Rated". 109.90 

DATABANKS 



X- CD =,DC = 



PSION 



ORGANISER II IN STOCK 

SHARP 

OZ-7000 WIZARD IN STOCK 

EL-6250H Dial Master 53.90 

CASIO 

CASIO SF-3000 18K 69.90 

CASIO IF-8000 Digital Diary 119.90 



VISA, MASTERCARD, AMERICAN EXPRESS, OPTIMA & DISCOVER CARDS ACCEPTED 

OUR GUARANTEE: Defective goods will be replaced or repaired if returned within 10 Days in original packing, mint condition, blank warranty card, detailed letter of explanation & copy of invoice. No return privilege on software. 

Jf found defective, We will advise customer how to consult manufacturer for warrantee service. For Customer Service: Please Call (212) 947-5295. Not Responsible for typographical errors. We reserve the right to limit quantities. 

TO ORDER by MAIL: Please send money order or certified check for UPS shipment on most items. Persona) check delays your order by 15 days. 

Shipping & Handling: Handling Charge; 2% plus 5.95. Shipping Charge; 0.65 per lb. Estimate minimum shipping 5.95. Total charge at time of order. Shipping & Handling charges are not refundable. 

INQUIRE about NEXT DAY AIR or 2nd DAY AIR Shipment. N.Y. State Residents add TAX. 

MAIL ORDER: Dept BY, 120 West 31st Street, N.Y..N.Y. 10001 (Tel. 1-212-947-5290) 
MANHATTAN STORE: 120 West 31st. Street, N.Y..N.Y. 10001 (Tel. 1-212-564-3592) 
SCARSDALE, NY STORE: 455 Central Ave. (Scarsdale Plaza) SCARSDALE.N.Y. 10538 (Tel. 1-914-723-1331) 

N.Y.C. Consumer Affairs License Number: 800193 Circle 102 on Reader Service Card 




$ EXECUTIVE 

— PHOTO & SUPPLY CORP. 



WHY DESIGN YOUR PRODUCT 
AROUND A COMPUTER? 

Now, you can design the computer 
into your product. 



Little Board/286 




408-734.2800 

FAX: 408-734-2939 TLX: 4940302 



Built-in vs. built-around. External 
systems mean boxes, boards, backplanes, 
cables, and reliability problems. Ampro's 
Little Boards give you a complete system on 
a single board you can build right into your 
product. 

Small size. Big power. Eliminate the bulk 
and constraints of multi-board, backplane- 
based systems. Embed a Little Board. 
Little Boards require just 2/3rds the power 
and volume of a 5 1 /*" floppy disk drive. But 
they give you the full power of a PC or AT®. 

Fully compatible. Little Board/286 and 
Little Board/PC are functionally identical to 
multi-board PCs and ATs. They run PC- 
DOS™ 2.0 to 3.X. They run DOS languages, 
compilers and applications. That means 
you'll be standing on a firm foundation of 
proven hardware and software. 

Ampro's Single Board Systems. Every- 
thing is included except a keyboard, power 
supply and CRT. Up to a Megabyte of RAM. 
RS-232C and Parallel ports. AT/PC-compat- 
ible controllers and bus expansion. EGA/ 
CGA/MDA and Hercules™-compatible 
video options. Even optional solid-state 
disk. Plus SCSI support for hard disk, tape, 
optical drives, bubble drives . . . you name it. 
What's more, they offer low power con- 
sumption ( +5VDC, less than 8 W) and a 
wide operating temperature range (0 to 
60°C). Perfect for standalone operation 
and harsh environments. Anywhere that 
reliability is a critical consideration. 

Available worldwide. For information 
and the name of your nearest ILS. or inter- 
national Ampro representative, call us at the 
number below. Or write on your letterhead 
for Little Board Product information. 




COMPUTERS, INCORPORATED 
1130 Mountain View/Alviso Road, Sunnyvale, CA 94089 



Reps: Australia— 61 3 720-3298; Austria— 43-222/45 45 01; Canada— (604) 438-0028; Denmark— 45 3 66 20 20; Finland— 358 585-322; France— 331 4502-1800; Germany, West— 49 89 
611-6151; Israel— 972 3 49-16-95; Italy— 39 6 811-9406; Japan— 81 3 257-2630; Netherlands— 010-411 85 20; Spain— 34 3 204-2099; Sweden— 46 8 55-00-65; Switzerland— M41 1 740-41-05; 

United Kingdom— 44 2 964-3551 1 ; USA, contact AMPRO 

Trademarks: IBM, AT— IBM Corp.;Hercules— HerciilesCompulerTechnology, Inc.; Little Board— AmproComputers. Inc.. DR-DOS— Digital Research, Inc. 
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What Hath 
Comdex Wrought? 



Wayne roams the halls 
of COMDEX and 
discovers the ubiquitous 
"COMDEX fact" 



Once there was a time when you 
could depend on COMDEX to 
provide a couple of stunning 
industry developments. No 
more. COMDEX has become an im- 
mense project filled with hype and won- 
der, where the first fact you discover is 
that even the best walking shoes made by 
L.L. Bean may not be equal to the task. 

This fact, of course, leads to further 
"COMDEX facts." In his book/i Colder 
Eye, noted author and critic Hugh Ken- 
ner (a member of the BIX writers confer- 
ence) describes Irish facts as "anything 
they tell you in Ireland." A COMDEX 
fact, then, is "anything they tell you at 
COMDEX." 

COMDEX Facts 

The first COMDEX fact I encountered 
concerned the existence of a 33-MHz 
80386-based IBM PC AT clone. I classi- 
fy this rumor as a COMDEX fact be- 
cause Intel has yet to ship a 33-MHz ver- 
sion of the 803 86 processor. A couple of 
companies exhibited what they claimed 
to be such machines, but they were actu- 
ally using processors designed for slower 
operation. 

Then there is WingZ by Informix, a 
COMDEX fact for such a long time that it 
is nearly a COMDEX legend. WingZ is 
supposed to be a superspreadsheet for the 
Macintosh. But to date, this unseen 
product is serving only as a vehicle for 
the distribution of thousands of gym 
bags, because most users are more famil- 
iar with the orange and yellow bags with 
the WingZ logo than they are with Infor- 
mix. Perhaps one day the promise will 
become a product that will deprive hun- 
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dreds of bag-seekers of their just spoils. 

Fortunately, there was more to COM- 
DEX this year than COMDEX facts. One 
of the advantages of this conference's 
having grown so large is that, with some 
careful observation, you can now spot 
trends. This year's trends hold some 
promise for business computer users. 

Three of the most important trends in- 
volve databases aimed at corporations, 
local-area networking, and OS/2. 1 think 
it's incorrect to call this the year of the 
database, or the LAN, but this is a year 
in which you will see some important 
elements begin to come together. These 
are evolutionary changes, of course, but 
the result of this process is a solid trend 
toward change. 

Databases 

Structured Query Language is finally 
coming to small computers in a useful 
fashion. Several vendors exhibited ver- 
sions of SQL database packages designed 
for the corporate environment. Some of 



these suppliers are already shipping 
products— Oracle andXDB among them. 
Other software should be shipping by the 
time you read this, including SQL server 
software from Oracle, Novell, and Ash- 
tonTate. WordTech and Borland also 
exhibited SQL front-end software. 

WordTech Systems currently sells 
dBXL and Quicksilver, a dBASE clone 
and a dBASE compiler, respectively. 
The company has reached agreements 
with Oracle, Novell, and Gupta Technol- 
ogies to convert dBXL and Quicksilver 
into dBASE language front ends for SQL 
database software. The results of these 
conversions will provide firms with vari- 
ous ways to upgrade existing dBASE lan- 
guage applications to the point where 
they can access the company mainframe. 

Not to be outdone, Asnton-Tate was 
busy showing dBASE IV, which has em- 
bedded SQL. By this spring, there 
should also be a dBASE SQL server. In 
the meantime, the embedded SQL means 
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you can develop applications containing 
SQL and put them into production as 
soon as the server software becomes 
available. 

Finally, XDB Systems announced it 
also would offer a dBASE language front 
end for the SQL server product. XDB, 
though, did not announce where it plans 
to obtain its dBASE front end. 

An interesting aside came to light 
when Ashton-Tate announced it was 
taking legal action against Fox Software 
and the Santa Cruz Operation for their 
sales of FoxBASE. Very likely, the win- 
ner in this fray will be WordTech Sys- 
tems, the company that had previously 
contracted with Ashton-Tate for the use 
of the dBASE language. While Ashton- 
Tate is fighting off clones, it looks as if 
WordTech will be signing up new SQL 
vendors. 

LANs 

For several years now, columnists have 
been predicting the "Year of the LAN." I 
won't add to the noise. There probably 
won't be a Year of the LAN for the sim- 
ple reason that LANs arrived quietly and 
established themselves while we were 
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distracted by other issues. In other 
words, the Year of the LAN has probably 
already happened. 

Instead, we are seeing a year of 
considerable growth and maturation. 
LANs are becoming more a part of the 
business world, and, for some applica- 
tions, SQL database servers are be- 
coming more integrated into the applica- 
tions. LAN manufacturers are working 
on ways to enhance their interoperability 
and utility. 



Novell, the leader in LAN operating 
software according to a recent BYTE 
poll, is introducing Macintosh connec- 
tivity with its NetWare 2.15. This prod- 
uct will allow a Macintosh II or SE with 
an Ethernet interface card to work on a 
Novell network. Novell has also intro- 
duced its OS/2 Requester— software that 
lets you use OS/2 on the same networks 
with non-OS/2 systems. 

Meanwhile, other LAN software con- 
tinues to evolve. WordPerfect Corp. 
showed WordPerfect Office, a package 
the company refers to as group produc- 
tivity software. Office works with 
Novell or NetBIOS networks. It provides 
E-mail and group scheduling, along with 
such functions as a calculator and note- 
pad. WordPerfect's idea is to provide a 
consistent feel to the software, so that 
users familiar with its other products 
will feel right at home with the new 
additions. 

OS/2 

At COMDEX, I saw some evidence that 
actual software will exist for OS/2. Bor- 
land International has begun shipping a 
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Microstat-II Can Save You Time and Money 

Whether for industry, education, government, or pure research, no other statistics package can compare to 
Microstat-II in areas of coverage, accuracy, ease of use, and value. Just some of Microstat-IFs features include 



Descriptive statistics (mean, standard deviation, 

variance, kurtosis, skewness, etc.) 

Regression Analysis: Simple, Multiple, Stepwise 

Multiple, forward and backward 

Cluster Analysis 

Canconical Correlation 

Correlation Analysis: matrix and cross products table 

ANOVA: Oneway, Twoway, Twoway with replicate 

LSD, Duncan's, Tukey, Newman-Keuls 

Crosstabs and Chi-square 

Hypothesis tests: mean or proportion 

Nonparametrics: Wald-Wolfowitz, Kruskal-Wallis, 

Wilcoxon, etc. 

Time Series: moving average, centered moving average, 

deseasonalization, exponenital smoothing 



Probability Distributions: Normal, t, F, Poisson, 

etc. 

Frequency Distributions: value or range. 

Scatterplots (with simple regression) 

Factorials, Permutations, Combinations 

Up to eight times faster than the competition 

without loss of accuracy 

Online help plus easy to use keyboard or mouse 

input; no complex command language to learn 

Unequal cases, missing data, and aliased data, 

range checking 

Easy to use data entry system with file import 

capability 

Not copy protected 

Expanded user's manual 



Requires an IBM PC, XT, AT, PS2 or compatible with 512K of memory 2 floppy disks or a hard drive. Price: $395.00 
with 30 day money back guarantee. Demo available for $19.95. Please include $4.00 for shipping. For information, 
call or write: 



Orders: 1-800-952-0472 

Technical Questions: 1-317-255-6476 

FAX: 1-317-251-4604 



Ecosoft Inc. 

6413 N. College Ave. 
Indianapolis, IN 46220 
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Aw . . .What the Heck! 



EXTREMELY POWERFUL 

DesignCAD 3-D version 2.0 is as powerful 
as most CAD systems costing $5000- 
$1 0,000! Features like: Complex Extrusions- 
linear, scaler, and circular, Blending of Sur- 
faces, Shading, Cross Sectioning, Complex 
Sweeps and Translations, and Boolean opera- 
tions make DesignCAD 3-D one of the most 
powerful 3-D CAD systems available ... at 
any price! Engineers, Architects and Consul- 
tants constantly tell us that they use CAD 
systems costing thousands of dollars which 
are not as powerful as DesignCAD 3-D. 




VERY EASY TO USE 

Just because DesignCAD 3-D is powerful doesn't 
mean it is difficult to use. Single keystroke com- 
mands and side-bar menus which give short direc- 
tions on how to proceed make DesignCAD 3-D a 
snap to use! While not required, DesignCAD 3-D 
supports all popular digitizers and mice. 
Many of the older, more cumbersome CAD systems 
require weeks of training before a user can be 
productive. DesignCAD 3-D users find they can be 
producing useful drawings in a matter of minutes! 
In a recent CAD contest only one contestant was 
able to match our drawing time. The package sold 
for $3000.00. The other CAD packages took up to 
twice as long to perform the same drawing and 
cost up to $5000.00! 

Still don't believe us? The goblet pictured below 
required only 1 6 keystrokes and 3 commands to 
create! The top, front, side, and isometric views 
were created simultaneously ... in less than one 
minute! 

DesignCAD 

3-D 
only $ 399! 



VERY LOW PRICED 

The first question asked by many people is, 
"Why is DesignCAD 3-D priced so low?" The 
answer? After developing DesignCAD 3-D 
version 2.0, we were unable to decide how 
the product should be priced. We consulted 
experts. We used the finest spreadsheets on 
the market Wetookemployee polls. Finally, in 
the great American Tradition, we said, "Aw. . . 
What the Heck! Let's see the other guys 
beat this price!" DesignCAD 3-D version 2.0 
sells for $399. 





WHY BUY THIS ONE? 

There is a very important reason to buy DesignCAD 
3-D. PERFORMANCE. No other CAD system can 
match our price/performance ratio. Many people 
make the serious mistake of thinking that it is neces- 
sary to spend thousands of dollars to obtain "a good 
3-D CAD system." This is not true! We talk to people 
everyday that are sadly disappointed with their 
"expensive" CAD systems. Don't be one of them! 
Call us and we will send you a complete set of 
literature and a free slide show demo disk. Once 
you compare DesignCAD 3-D version 2.0 with other 
CAD systems we know you will choose DesignCAD 
3-D. 

DON'T TAKE OUR WORD FOR IT 

Here is what other people havetosayabout Design- 
CAD 3-D: 

"After you've worked with DesignCAD, the single 
keystroke commands are simple to remember and 
it becomes easy to "flick one key" to execute a com- 
mand. An extremely ergonomically designed pro- 
gram." 

HENRY LEVET, Levet b Dalgle Architects- New Orleans. LA 
Designed a 65,000 sq. ft. nursing home using DesignCAD 

"Recently I worked with a firm that builds decks. 
They purchased your product on my recommenda- 
tion. I sat down with them and in two hours they 
were very proficient in DesignCAD. Now they are 
more effective; and we can communicate . . . it's 
wonderful to be able to do a block repeat 42 times 
and there are 42 2x4's to make the deck!" 

J. TURNER. Architect. TAO Ltd. - The Woodlands. Texas 

"Allows scientists and engineers to expend minimum 
time learning and using CAD software so that their 
time can be expended on the project at hand. It 
also allows scientists and engineers to quickly 
present to management all views of a subject (3-D)." 

DR. STEVENS, NASA Space Scientist/Engineer 

HOW DO I GET ONE? 

DesignCAD 3-D version 2.0 is available from most retail computer stores, or you may order directly from us. 
DesignCAD 3-D is available in a number of foreign languages from distributors throughout the world. All you 
need to run DesignCAD 3-D is an IBM PC Compatible and 640K RAM. DesignCAD 3-D supports most graphics 
cards, printers, plotters and digitizers. Free information and a demo diskette are available by contacting us at: 
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Small Business Computers, Inc. 

327 South Mill Street 

Pryor, OK 74361 

918/825-4844 

FAX: 01-918-825-6359 

TELEX: 9102400302 
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SOLUTIONS 



Bigger— 

Vfeatwe Deluxe™ lets your DOS system 
use hard disks it thought it couldn't, all in one 
bootable piece— no artificial partitions! You 
can even span your old drive with the new one 
for more capacity. Use RLL, ESDI, or SCSI, 
and laugh at DOS partition limits. $120 

DUB-14™ takes a different approach to 
drive expansion, stretches your AT's Drive Table 
to support the drive YOU choose! Comes with 
setup and low-level format routines, and it's OS 
independent. $95 



Faster— 

Vcache M accelerates disk operations, avoids 
repetitive accesses by storing data in RAM as 
you read it so it's there for you the next time 
you need it — no waiting! Works with any type 
of memory, caches up to 15 Mb, bundles accel- 
erators for your diskettes, screens, and 
keyboard. $59.95 

Vopf" saves head motion by eliminating 
DOS file fragmentation. In a few seconds at 
boot time, Vopt arranges all your files neatly 
in contiguous clusters so you won't waste any 
time reading them back. Bundles timing and 
diagnostic utilities. $59.95 



Safer— 

Vlock™ protects your system and its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even locks 
out Ctl-Break during boot! $135 



Easier— 

Vtools is a slick set of disk management 
tools for DOS and OS/2. Display directories 
in whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 



SEE YOUR DEALER OR CALL TOLL-FREE 

1 (800) 284-3269 

GOLDEN BOW SYSTEMS 

2870 5TH AVENUE 
SAN DIEGO, CA 92103 
(619) 298-9349 
FAX (619) 298-9950 TELEX 201520 GBS UR 
MC/VISA US shpg/hdlg $3 C A orders add 7% 

y/eoture. DUB-14. Vcache. \topt. Vlock. and Vtoob are trademarks of Golden Bow Systems. 

138 BYTE- MARCH 1989 



DOWN TO BUSINESS 




A 



tthe 

COMDEX show, I saw 

some evidence that 

actual software will 

exist for OS/2. 



version of Paradox for that operating sys- 
tem. Borland has said that it will begin 
shipping a version of SideKick for OS/2 
with Presentation Manager by the first 
quarter of this year. 

Lotus was showing Lotus 1-2-3 ver- 
sion 3, which will use OS/2. It still isn't 
clear when the company will start ship- 
ping that long-overdue upgrade. OS/2 
software vendors generally agree that 
memory prices will have to moderate be- 
fore this operating system will become 
widely accepted. 



Business Impact 

What does all this mean to you? As 
usual, COMDEX contained both good 
and bad news. The good news is that with 
the current state of LANs and SQL soft- 
ware, microcomputer-minicomputer- 
mainframe connectivity may finally be- 
come seamless. The bad news is that 
moving out of the current state of the art 
will be expensive. 

The good news was demonstrated at 
COMDEX through the use of the (as-yet- 
unreleased) SQL version of Paradox, 
which was shown accessing SQL data- 
bases from three other database manage- 
ment systems. Paradox SQL was able to 
select information from any of the tables 
and from a combination of tables. The 
tables have also been from Oracle and lo- 
cated on a VAX or from DB2 and located 
on an IBM mainframe. 

Software such as Paradox SQL will 
lead to seamless distributed processing, 
probably in the near future. Nearly all 
the required components are in place 
now. Still missing is a product that pro- 
vides an easy way to use the Oracle 
server. Now the Oracle server must re- 

continued 



Items Discussed 


dBXL 


$199 


Paradox (single user) $725 


Quicksilver 


$599 


Borland International 


WordTech Systems, Inc. 




1800 Green Hills Rd. 


21 Altrinda Rd. 




Scotts Valley, CA 95066 


Orinda, CA 94563 




(408) 439-1060 


(415) 254-0900 




Inquiry 982. 


Inquiry 986. 




WingZ 


dBASEIV 


$795 


(Price not yet available) 


Developers' version 


$1295 


Informix Software, Inc. 


Ashton-Tate 




16011 College Blvd. 


20101 Hamilton Ave. 




Lenexa,KS 66219 


Torrance, CA 90502 




(913)492-3800 


(213) 329-8000 




Inquiry 987. 


Inquiry 981. 




WordPerfect Office 


Novell NetWare 2.15 




File server $495 


(Price not yet available) 




Each additional station $ 1 40 


Novell, Inc. 




WordPerfect Corp. 


122 East 1700 S 




1555 North Technology Way 


Provo,UT 84601 




Orem, UT 84057 


(801)379-5900 




(801)227-4010 


Inquiry 984. 




Inquiry 985. 


Oracle SQL Server 


$2495 




Oracle Corp. 






20 Davis Dr. 






Belmont, CA 94002 






(415) 598-8000 






Inquiry 983. 
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Transients spike juice. 
One dead. Seven ill. 



The things electric line 
transients do to a computer are 
enough to make you sick. 

Like spiking its incoming 
voltage and stealing important 
bits of information. 

Relentlessly attacking its 
sensitive circuits until it can't 
take any more. Then serving 
up the knockout punch. 

Worst of all, they usually 
get away with it. 

Wrong suspects named. 

When data is missing, key- 
board operators put the finger 
on software programs. 

And computer manufac- 
turers take the rap for 
hardware failures. 

Meanwhile, electrical 
contaminants such as 
spikes, sags, surges, brown- 
outs and blackouts go free. 
Ready to strike again. 

Regardless of who's 

©1988 Emerson Electric Co. 



convicted of the crimes, inno- 
cent computer owners must pay 
the price. In idled employees. 
Lost productivity Inaccurate 
files. And maintenance costs. 

Emerson snares culprit. 

Electrical transients are in 
for a big surprise when an 
Emerson Uninterruptible Power 
System is on duty 

A trap. They go in, but never 
come out. 

Only pure, refined electrical 
fuel reaches your computer. 

Giving it 

all the 







pep and trouble-free perform- 
ance it was designed to deliver. 

You'll even get up to 15 
minutes of peak performance 
during total blackouts, without 
a switching delay 

Emerson Electric is a major 
Fortune 500 corporation with 
more power protection sys- 
tems installed worldwide than 
anybody 

We make the most complete 
line of UPS's for everything from 
PC's to mainframes, plus power 
conditioning and distribution 
systems. 

For a free brochure and 
video "Maximizing Computer 
Performance!' plus the name 
of your local representative, call 
us today at 1-800-Back-UPS. 

Ig-I=MI=R5DN 
h Computer Power 

Computers Won't Run Right 
On The Wrong Fuel. 
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Finally ... a low cost, high speed 
copier for 5V4 and 3V2 inch diskettes! 



Attach a Victory V3000 
Autoloader to your 
IBM/PC or Apple/ 
Macintosh, enter one 
or more copy jobs, and 
walk away! The sys- 
tem automatically 
copies 5^4 or 3V6 inch 
diskettes — up to 180 
per hour. Switching 
the copy drive takes 
less than two minutes. 

Copy Formats 
Flawlessly. 

Victory's Auto-Dup™ 
software copies differ- 
ent formats or you can 



build your own format. 
Auto-Dup tests the 
quality of each copy, 
sorting diskettes into 
one of two output bins. 

Do-It-Yourself 
Servicing. 

The Autoloader's 
simple component de- 
sign and diagnostics for 
checking drive align- 
ment and speed allow 
you to maintain the 
system without outside 
service. 

Call (800) 421-0103. 

And ask about Victory's 
family of affordable Au- 
toloaders that support 



Hard Drive Back-Up, 
Serialization, and Cus- 
tom Label Printing. 



VICTORY ▼ 
ENTERPRISES 

Technology, Inc. 

Victory Plaza 
1011 E. 53V2 Street 
Austin, TX 78751-1728 
(512) 450-0801 

In Europe call BFI: Paris (33-1) 
45330137, Frankfurt (49-6074) 
27051, London (44-1) 941-4066, 
Milan (39-2) 33100535, Stockholm 
(46-8) 7547460, Madrid (34-1) 
2559503. 




POWER TOOL 



Introducing 



You get intelligent 
IEEE-488andRS232 
ports to make instru- 
ment programming 
fast and easy. 

You can have up to 
4 Mbytes of memory 
on the same board for 
your largest programs, 
RAM disks, and data acquisition tasks. 

Compatibility is built-in so you can run your favorite programs 
or create new ones with our advanced programming tools. 




Tb get your FREE demo disk— call 617-273-1818; 
Capital Equipment Corp. 
Burlington, MA 01803 

The )>ottoni line-IEEE-488, RS232, par. port, 4MB EEM LEVI, runs DOS and OS/2, 
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side on a database server that runs 
Xenix, an environment many users find 
difficult to manage. Fortunately, at 
COMDEX, Oracle announced an OS/2 
version of the server. It should be avail- 
able by the time you read this. 

Nothing at COMDEX held much hope 
for an early change to OS/2. If anything, 
reasons to stay with MS-DOS or the Mac 
continue to grow. Now that Presentation 
Manager is shipping, OS/2's memory re- 
quirement has grown to about 5 mega- 
bytes, depending on what you want to run 
in addition to the operating system. You 
could easily spend more on memory than 
you did on your computer. As yet, there 
is no software that offers a compelling 
reason to move to OS/2. 

The lack of OS/2 software, plus in- 
creased performance and reduced prices 
on some systems, will affect the purchas- 
ing strategy for many businesses. Cur- 
rently, 80286 versions of AT clones are 
readily available at prices significantly 
lower than for an 80386, either in its SX 
version or in the full 32-bit version. 
Meanwhile, there is virtually no widely 
used software that requires the 80386. 
With 20-MHz versions of the 80286 now 
being shipped, there is not even much of 
a speed difference. 

What's a business to do? Unless a spe- 
cific application actually requires the 
processing ability of an 80386, it may not 
pay to buy one. It's a reasonably safe bet, 
given a three-year economic lifetime, 
that there will be relatively little addi- 
tional software actually requiring the 
80386 during the time you will have the 
80286 machine. After all, even though 
the 80286 has been around for several 
years, virtually all software is still writ- 
ten for the 8088. 

The time will eventually come when 
the software for the 80386 or its suc- 
cessors starts to become a factor. Then 
you will start buying those machines. 
They will cost less, and you won't have 
lost anything in the meantime. Admit- 
tedly, I am offering a low-tech approach 
to computing, but nothing I saw at 
COMDEX contradicts this conservative 
strategy. ■ 

Wayne Rash Jr. is a consulting editor for 
BYTE and a member of the professional 
staff of American Management Systems, 
Inc. (Arlington, VA). He consults with the 
federal government on microcomputers 
and communications. You can contact 
him on BIX as " way ne rash, " or in the 
"to. wayne " conference. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458. 
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For Customer Service 

Call Mon-Fri: 9:30am-4:30pm 
(718)692-1148 



Retail Outlet; Penn Station, Main Concourse 
(Beneath Madison Square Garden) NYC, NY, 10001 
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OR WRITE TO: 



sFH 1 -800-759-6565 Lf*~ 

Monday-Thursday, 9:00am-7:00pm/Friday, 9:00am-5:00pm/Saturday CLOSED/ Sunday, 9:30am-6:00pm (EST) 

NO SURCHARGE FOR CREDIT CARD ORDERS / WE INVITE CORPORATE AND EDUCATIONAL CUSTOMERS 

CORPORATE LEASING AVAILABLE / DISCOUNTS FOR QUANTITY ORDERS 



FAX NO. 7186923372 
TELEX 422-132 MGRANT 




LAPTOPS 

AMSTRAD 
PPC-640 SD 

•640K 

•720K Floppy Drive 

• Built-in 2466 Baud Modem 

$ 769 

AMSTRAD PPC-640 An ,„ 

with Two Drives $849 

TOSHIBA 1600 $3269 

TOSHIBA3100e $2799 

NEC MULTISPEED EL II $1499 

NECMULTISPEED'HD $2149 

TOSHIBA 1000 $749 

TOSHIBA 1200 F $1399 

TOSHIBA1200H $2199 

TOSHIBA1200HB $2399 

TOSHIBA3200 , $3669 

TOSHIBA5100 $4599 

ZENITH 184 W/TWO FLOPPIES $1469 

ZENITH 184-2 W/20MB $2199 

ZENITH 184-98 W/20MB MODEM $2099 

ZENITH 286 W/20MB $3299 

ZENITH 286 wtfOMB $3569 

SPARK EL $999 

MODEMS, EXTERNAL DRIVES & ACCESSORIES 
AVAILABLE FOR ALL LAPTOPS 



^WMGA (ffifr) 

AMIGA 500 $CiQ 

w/Buih-in 5.25" Drive w I ^ 

AMIGA 500 W/1084S Monitor $799 

AMIGA 2000 $1 QQQ 

w/Built-in 3.5" Drive I 05757 

I AMIGA 1084S RGB MONITOR $294.95 

AMIGA 2088 BRIDGE CARD $499.95 

AMIGA 1010 DISK DRIVE $189.95 

I \AMIGA 2500. CALL\ \ 

ALL COMPUTERS AND PERIPHERALS 
IN STOCK!! 

SEAGATE 20.30, 40, 60, 
80MB HARD DRIVES IN 
STOCK! 



PRINTERS 



STAR 

NX-WOO. $169.95 

NX-1000 

RAINBOW....$219.95 
NX-2400. $304.95 

| TOSHIBA 

321-SL $449.95 

NEC 

P2200. $349.95 

P5200 $499.95 

P5300. $669.95 



EPSON 

FX-1050 $489.95 

FX-850 $339.95 

LQ-500 $315.95 

LQ-850. $529.95 

LQ-950. $589.95 

LQ-1050 $729.95 

LQ-2550 $919.95 

LX-80 $199.95 



CITIZEN PRINTERS 
IN STOCKI 



PANASONIC 

10801-11. $159.95 

10921. $299.95 

10911-11 $189.95 



OKIDATA 

OKl-120 $189.95 

OKIMA TE 20..$ 1 19.95 KXP- 1524 $499.95 

OKIDATA 180.$239.95 KXP-1595 $409.95 

D1CONIX150 I KXP-1124....;$319.00 

PRINTER FOR I SPECIAL! 

LAFTOPS....$299. a6 KXP-4450....$1499 



That Hewlett LASERJET SERIES II 
mi'/LM PACKAHO <£-j gOQ 

1 MB EXPANDER 7.. __ $349 I 

2MB EXPANDER FOR LASERJET II $749 

HP DESKJET PRINTER $699 

HP LASERJET IID $2995 1 




EPSON EQUITY 1 + 
IBM XT COMPAT. PKG. 

WOK RAM w/Clock Calendar' 

360K Drive 

Keyboard 

Serial and Parallel Ports 

12' High Resolution Monitor 

MS DOS /GW Basic 



LEADING EDGE 



MODEL D3 



• Keyboard 

• 2MB RAM 



$ 799 



SAME W/20MB HARD DRIVE. $1059 

SAME W/30MB HARD DRIVE $1099 

SAME W/40MB HARD DRIVE $1 199 

SAME W/TWO 360K FLOPPIES. $879 \ 

EPSON EQUITY 11+ 
IBM AT COMPATIBLE 
HARD DRIVE PACKAGE 
•Keyboard 
•640KRAM 
' 80286 Microprocessor 

• 1.2MB Fl copy Drive 
•20MB Hard Drive 
•12' Monitor 

• MS DOS/GW Basic 

I SAME W/30MB HARD DRIVE. $1499 

I SAME W/40MB HARD DRIVE. $1599 

LOGITECH MOUSE M-7. *59* 



• 2MB RAM 
•1.2MB Floppy Drive 
•65MB Hard Drive 

• 16MHz. 

• 12' VGA Monitor 
wilhVGACard 

• MS D0S/OS2 




$ 3699 




MODEL D 

IBM XT COMPATIBLE PKG.\ 
•512KRAMComputer 

• Keyboard 

• 360K Floppy Drive 
•4.77-7.1 6 MHz. 



*699 



*1449 



EPSON EQUITY Ilk 
\ IBM AT COMPATIBLE 
20MBHARD DRIVE PKG. 



•Keyboard 

' B02 86 Processor 

•640KRAM 

• 6/8/12 MHz. 
» 1.2 MB Roppy Drive 

• 20MB HardDrive 
•12' Monitor 
•8 Expansion Slots 

• Serial & Parallel Ports 
•MS DOS/GW Basic 

? 1749 

SAME W/30MB HARD DRIVE. $1799 1 

SAME W/40MB HARD DRIVE. $1899 I 




I SAME W/TWO 360K FLOPPIES $769 I 

I SAME W/20MB HARD DRIVE. $949 1 

I SAME. W/30MB HARD DRIVE. $999 I 



comma 286 model 1 

^ IBM AT COMPAT. PKG 

•640K. 1.2MB- FloppyDrive 
• 7 Expansion Slots- 8/1 2 MHz. 
•12" Monitor . MS DOS/GW 
Basic 

$ 1799 




commodore 

IBM XT COMPAT. PKG. 

■512KRAM 
♦360K Floppy Drive 

• Serial & Parallel Ports t^vL 

• Keyboard 

•Box of 10 Diskettes 



J31 



WE RECONFIGURE ANY OF OUR COMPUTER PKGS. TO FIT YOUR SPECIFICA TIONS. 

CALL FOR INFORMATION. WE CARRY MODEMS, DRIVES, CARDS COLOR MONITORS 

& ALL OTHER ACCESSORIES FOR YOUR COMPUTER 



brlAHH HWtUUA FUH I ABLE 
IBM XT COMPATIBLE COMPUTER PKG. 

• Detachable Keyboard 
•Backlit Screen 

• 8 MHz. Turbospeed 
'5.5' Floppy Drive 
•20MB Hid Drive 

• Serial/Parallel Ports *,. A'f\ f\ 

PC7000A *l48o 
w/2 Floppies $788 




~—'. 



» 



*699 



commodore 

COLT 

IBM XT COMPATIBLE \ 
PACKAGE 

Keyboard 

Two 360K Roppies 

Serial & Parallel Ports 

12" Monitor 

MS DOS/GW Basic 



AKSTRAD PC-1640 

•Keyboard 

•640K RAM Turbospeed 
•Two 360K Drives $7AA , " -» 

■12- Monitor *7^9 SEE 

• FREE Mouse & Software /jfjc^ssxte 

•MS DOS/GW Basic ' ^ 

' W/ONE FLOPPY AND 20MB $1029 

EGA AND CGA MODELS IN STOCKtl 



commodore 

128D PACKAGE 

Commodore 128D Computer w/8uilt-in Disk Drive 

Commodore 1902Cdor RGB Monitor 

Com mod or eCd or Printer <£f+r\r\ 

*699 



64/C PACKAGE 
•Commodore 64/C Computer 
•Commodore 1541 C Disk Drive 
• Commodore Color Printer 
•12" Computer Monitor 



$ 389 



MODEL 80 
HARD DRIVE PKG. 

• 80286 Processor 
•Keyboard 
•1.2MBRoppy Drive 

• 20MB Hard Drive 

■ 12" Monitor 

• MS DOS/GW Base 

SAME PACKAGE W/30MB $1649 

SAME PACKAGE W/40MB $1749 



$ 1599 



MiC'POWERMATEl 

HARD DRIVE PKG. 




$ 1599 



MONITOR 
SPECIALS 



MAGNAVOX EGA MONITOR. $339 

MAGNAVOX EGA MONITOR W/EGA CARD $459 

MAGNAVOX VGA MONITOR... $369 

MAGNAVOX VGA MONITOR W/VGA CARD $569 

NEC MULTISYNC II $579 I 



HARD DRIVE PKG. 
t IBM XT Computer 
•IBM Keyboard 

• 256K RAM 
•Expandable to 640K 

• 360K Disk Drive 

• 20MB Ha/d Drive 
•Pkg.oMO Diskettes 

(Monitor Optional) 



^^v^isaa^ 



$ 1199 

IBM XT PACKAGE WITH 

TWO FLOPPY DRIVES $999 



|= = = - = AT 

HARD DRIVE PKG 

•1.2MB Roppy Drive 

• 20MB Hard Drive 

• Serial/Par allef Ports 
•Keyboard 

{Monitor Optional) 



$ 1799 




j^opplal PACKAGES 

t W JtJp ~| APPLE IIC+w/Floppy 

, ,, Driw>S12" Monitor 

PSi $ 599 

I S™*./ 1 APPLE l!Ew//5.25 Disk | 
Drive and 12" Monitor 

$ 749 

J APPLE IIGS COMPUTER PACKAG E 

I •Apple IIGS Computer 
I -5f2K Upgrade 

• RGB Color Monitor 

•Apple 3.5" Disk Drive 

11499 J&S& 

MlMAGEWRITER II PRINTER $449 I 

1 MAC SE COMPUTER W/DUAL DRIVE. $2299 

I MAC SE COMPUTER W/20MB 

1APPLEHARD DRIVE. $2749 

lAPPLEMACII ..,........$3499 I 

| APPLE MAC II W/40MB. $4299 



K 



<v 



S\ PR-3000A 

^JDAISY WHEEL LETTER 
,/ QUALITY PRINTER 

/ $59.95 



Q t™ P 



PERSONAL SYSTEM 2 

I PS/II MODEL 30 $1299 

PS/II MODEL 30 W/20MB. $1699 

PS/II MODEL 30/286-002. $1549 

PS/II MODEL 30/286-021 $1999 

PS/II MODEL 50 W/20MB $2499 

PS/II MODEL 50ZW/30MB $2849 

PS/II MODEL 50-061 $3249 

PS/II MODEL 60-04 1 $3299 

PS/II MODEL 60-071 $3619 

PS/II MODEL 70-E61 $4199 

PS/II MODEL 80-04 1 $4295 

PS/II MODEL80-071 $4799 

5.25' 360K External Drive 

lor IBM PS/II-30+PS/11-50 $169 

PACIFIC RIM 5.25' 1,2MB External 

Drive lor IBM PS/II 50/60/70/80 $259 

IBM PERSONAL SYSTEM I MONITORS 

8503 MONOCHROME $239 

8512 COLOR $449 

8513 COLOR $539 



RUSH SERVICE AVAILABLE. CALL FOR DETAILS. 
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Certified Chock.Bank Check, Approved P.O.s, Money Orders, Visa ,Am-Ex, Diner's Club, Carle Blanche, & CO D s accepted. No additional surcharge (or Credit Card 
si wait M weeks tor clearance. N.Y. residents add applicable sales tax. Prices and availability subject to change without notice. Not 
ors. Return ot detective merchandise must have prior return authorization number or returns will nol be accepted. IBM PC/XT aro 

registered trademarks ol International Business Machine Corp. APO FPO orders please add 15' shipping and handling. All APOFPO orders are shipped (irslcalss 

priority air. All orders can be shipped Air Express. Call lor details. DCA MJ00233 




Stop fooling around. It's time to get hardcore 
about software. With Microsoft. 

We'll give you all the resources you 
want. Tens of millions in R&D funding. 
Along with one of the most elementary tools 
for thinking — a door, which leads to your 
own private office. All backed by manage- 
ment that truly does speak your language, 
because they probably helped write it. 

We're serious about software design. If 
you are too, then apply right now for one of 
these opportunities. 

Software Design Engineers 

We're working on everything from operating 
systems, sophisticated graphics, award-win- 
ning applications products and networking, to 
compilers, powerful productivity software and 
more. In fact we're working on some truly 
visionary ideas we can't even reveal yet. You 
could be too, if you have programming expe- 
rience and a background that includes micros, 
"C", 8086, 68000, Macintosh® Toolbox, 
Windows™, OS/2, or MS-DOS®. 

Program Managers 

Instant responsibility. You select the features, 
you shape the product, you design the user 
interface for new generations of software. 
Guide product development from program- 
ming through documentation and testing. 
Keep your product at the forefront of technol- 
ogy by knowing your competition and product 



trends. Convince us you're bright, motivated 
and knowledgeable of the microcomputer 
software industry. Project management experi- 
ence and a BS in Computer Science or 
related degree desirable. 



Project Leads 



We're looking for expert designers with pro- 
ject lead experience to take charge of a team 
of experienced developers and have full 
responsibility for the design and implementa- 
tion of leading edge software in either our 
OS/2, Networking or Powerful Applications 
Software groups. You should have a BS or 
MS in CS or related degree and preferably 
4 or more years of software experience, with 
1 or more years as a successful project lead. 

Microsoft offers you an opportunity to 
live and work where the quality of life is high 
and the cost of living is low — the beautiful 
Pacific Northwest. Along with amenities such 
as a health club membership, workout facili- 
ties and parcourse, plus an array of benefits. 

Begin by sending your resume to 
MICROSOFT CORPORATION, Human Re- 
sources, Dept. SSBYTE-0389, 16011 N.E. 
36th Way, Box 97017, Redmond, 
WA 98073-9717. We 
are an equal oppor- 
tunity employer. 
No phone calls, 
please. 




Mietosott 



Trademarks arc registered to their respective companies. 
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EXPERT ADVICE 
MACINATIONS ■ Don Crabb 



* 



A Macintosh 
Retrospective 



Looking back 

at the first five years 

of a revolution 



By the time you read this, the idea 
of a five-year retrospective for 
the Macintosh will probably 
seem pretty lame; I missed the 
anniversary date by a couple of months. 
But since I'm writing this in early De- 
cember of 1988, please indulge me. 

I was cleaning out the office in my 
home today (always a thrill), going 
through a closet to toss out some of the 
oldest computer flotsam (most of it soft- 
ware that runs on computers that don't 
exist anymore). 

I came to the old Macintosh software 
heap. There I found the original cartons, 
manuals, and disks for software that 
amazed us all in 1984: the original Sys- 
tem kit, MacPaint, MacWrite, MacTer- 
minal, Microsoft Multiplan, and Micro- 
soft BASIC Interpreter. 

I remember thinking at the time that 
the Mac was pretty hot stuff and that it 
was going to revolutionize the way we 
think of and use personal computers. It's 
been five years since the Macintosh was 
released, so I asked myself whether it 
really revolutionized anything. 

Consider the evidence from the Mac's 
point of view. The Mac, though bigger, 
faster, and more expensive, is still the 
Mac. Its interface is still the same. Pull- 
down menus. A mouse. Icons. Windows 
with scroll bars. Decent sound. Nice 
graphics that work with any application. 
Good built-in system support for stan- 
dardized functions as part of the operat- 
ing system. 

Color has been added, and so has 
background processing with the Multi- 
Finder. But if a Mac 128K user of 1984 
could have been placed in a hermetically 
sealed room that very year, and released 




now to try out an 8-megabyte Mac II x, he 
or she would have little trouble using it. 
The Macintosh has evolved since its 1984 
introduction, but it's still the same kind 
of machine. In fact, the Mac has become 
a second standard after the IBM PC. 

Now consider the evidence from the 
DOS point of view. In 1984, DOS was 
somewhere around version 2.xx. Its in- 
terface consisted of a helpful A: > or 
C : > prompt, and dandy error messages 
like "File allocation tab bad." Menus 
were for ordering food at a restaurant, 
not commanding your PC. A mouse was 
something you had exterminated; you 
certainly wouldn't tolerate one on your 
desktop. Icons were found in Greek Or- 
thodox churches, not on your screen. 
Windows were on your house, not your 
computer display. Sound consisted of 
some wonderfully annoying buzzes and 
beeps. Graphics were CGA at worst, 
Hercules at best (but then compatibility 
was an issue). System support for stan- 
dardized functions was weak and re- 



quired major-league driver hacking. 

By 1988, DOS was giving way to OS/2 
with its Presentation Manager graphics, 
windows, icons, and mice. Sound was 
being improved. System support for 
database, networking, and other func- 
tions was being added. In short, the 
transmutation of the DOS interface to 
look like the Mac interface was in full 
swing. If you took a 1984 DOS user from 
that same hermetically sealed room and 
plopped that user down in front of a PS/2 
Model 70 running OS/2 and the Presen- 
tation Manager, the reaction would be 
unequivocal: "How do I get the A:> 
prompt?" 

By any measure, the Macintosh has in- 
deed revolutionized the way personal 
computers interact with people. Mostly 
for the better, I think. When the largest 
computer manufacturer in the world 
(IBM) gets together with the largest PC 
software vendor (Microsoft) to put to- 
gether a PC user interface that mimics 

continued 
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Circle 130 on Reader Service Card 

Integrand's new Chassis/System is not another 
IBM mechanical and electrical clone. An 
entirely fresh packaging design approach has 
been taken using modular construction. At 
present, over 40 optional stock modules allow 
you to customize our standard chassis to nearly 
any requirement. Integrand offers high quality, 
advanced design hardware along with 
applications and technical support all at prices 
competitive with imports. Why settle for less? 
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Rack & Desk Models 



Accepts PC, XT, AT Motherboards and 
Passive Backplanes 

Doesn V Look Like IBM 

Rugged, Modular Construction 

Excellent Air Flow & Cooling 

Optional Card Cage Fan 



Designed to meet FCC 



204 Watt Supply, UL Recognized 
145W& 85W aho available 
Reasonably Priced 



RESEARCH CORP. 



Call or write for descriptive brochure and prices: 

8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 

TELEX 5106012830 (INTEGRAND UD) 

EZLINK 62926572 

We accept BankAmericard/VISA and MasterCard 

IBM, PC, XT. AT trademarks of International Business Machines. 
Drives and computer boards noi included. 



the Macintosh's interface, I think we 
have evidence of a bonafide revolution. 

It's a Taxing Time of the Year: 
MacInTax TaxView 

Nobody likes to fill out federal income 
tax forms. Fortunately, however, it's one 
of those repetitive, numerically intensive 
tasks that can be simplified with the right 
program on the right computer. The 
right computer is, of course, the Macin- 
tosh, and I think the right program is 
MacInTax. I've been using MacInTax 
since it first appeared in time for the 
1985 tax year. It's simply wonderful. I 
can't imagine how I ever kept my busi- 
ness depreciation calculations straight 
without it. 

Over the past four years I've used and 
tested many of the tax-preparation pro- 
grams that run on the PC and the Mac. 
Of the personal or professional tax-prep- 
aration programs on the market, MacIn- 
Tax is by a large measure the easiest to 
learn and use. And at $119, it's also a 
bargain, especially since you can get 
yearly updates (which include new man- 
uals) for only $55. MacInTax is so easy 
to use because its interface is simple and 
straightforward, yet still surprisingly 
sophisticated. 

While many tax-preparation programs 
mimic the structure of those dreaded IRS 
forms, MacInTax takes that strategy to 
its limit: its on-screen display duplicates 
the IRS forms exactly (to the extent that 
72 pixels per inch allows). So you just fill 
out the on-screen forms the same way 
you filled out the old paper forms. This 
method means that if you've ever filled 
out a tax form before, you already know 
how to use MacInTax. 



Items 
Discussed 

MacInTax 1988 $119 

annual update $55 

SoftView, Inc. 
4820 Adohr Lane, Suite F 
Camarillo, CA 93010 
(805) 388-2626 
Inquiry 1101. 



Master Juggler 1.00. 

ALSof t, Inc. 
P.O. Box 927 
Spring, TX 77383 
(713)353-4090 
Inquiry 1102. 



. $69.95 



Need to fill out some of the other 
forms and schedules? No problem with 
MacInTax. They're all in the pull-down 
menu. You can have as many forms open 
as you need, although you can run out of 
memory, especially under MultiFinder 
on a 1 -megabyte Mac. 

If you hit a rough spot and need some 
help or want to see the IRS instructions 
for a particular entry, just double-click 
on the block in question. If the entry 
amount is calculated using an on-screen 
worksheet or is transferred from another 
form or schedule, double-clicking will 
pop up that worksheet, form, or schedule 
onto the screen and link it with the others 
and the 1040 form automatically. What 
could be simpler? I've never been able to 
figure out why other tax-preparation pro- 
grams don't work this way. It seems so 
natural. 

Printing has always been a strong suit 
of MacInTax, and it remains so. MacIn- 
Tax will print all IRS forms, including 
the signature Form 1040, onto plain 
paper, using either a LaserWriter or an 
Imagewriter. 

I tested MacInTax by turning it loose 
on my taxes, then my wife's, and finally 
on some test returns I cooked up that use 
just about every schedule the IRS has 
ever conceived. MacInTax was accurate, 
fast, and flawless in all my tests. I never 
ran into any of the weird problems that 
seem to plague some of the other tax- 
preparation programs I've used. 

When I did have a question that the on- 
line help couldn't answer, the manual 
did the job nicely. MacInTax supplies 
more than 30 different forms and sched- 
ules, along with nine calculation work- 
sheets that are handy as scratchpads; they 
are saved with the forms, but they don't 
get printed for the IRS's scrutiny. 

MacInTax can also convert your previ- 
ous year's tax return to work with the 
current version of the program (once 
you've saved the old forms under new 
names). This could save you some typing 
on your 1988 tax return if a lot of last 
year's data hasn't changed for this year's 
return. 

MacInTax also integrates with the 
most popular financial-management 
programs on the Mac, including Andrew 
Tobias's Managing Your Money, Mac- 
Money, Quicken, and Dollars and Sense. 
You can import information from any of 
these systems directly into MacInTax 
with just a few keystrokes. This means 
you can have a fully integrated manage- 
ment, financial-planning, and tax-re- 
porting system if you use MacInTax with 
one of these systems. 

continued 
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Laser Feeder 890 



HOT Resource Software 




Serious 
MacBusiness. 



You'll get at least twice as much done per 
day: word processing, data processing or 
desktop publishing. We make getting down 
to MacBusiness as easy as apple pie. 

Our LaserFeeder 890 provides three, 
220-sheet paper bins plus one bin for 40-60 
envelopes for your LaserWriter. With the 
LaserFeeder 890 in place, changing paper 
type or printing an envelope is a simple 
mouse click instead of a bite out of produc- 



tion time, thanks to BDT's resource software. 

When two paper types are the norm, 
BDT offers its Model 880 LaserFeeder, provid- 
ing two 220-sheet paper bins plus an envelope 
bin at a nearly 20 percent reduction in cost. 

If you need LOTS of paper and enve- 
lope choices, consider the MultiFeeder: five, 
200-sheet trays, one envelope tray. Same 
simple print dialog. Same clear displays. 
Huge production time savings. 



For further information, please call or 
write: BDT Products, Inc., 17152 Armstrong 
Ave, Irvine, CA 92714. Outside California: 
800-FIND BDT— (800-346-3238). Inside 
California: 714 -660-1386. 




Easy as Apple Pie 
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Laser Feeder and Multi Feeder are trademarks of BDT Products. Inc.. as is its logo. 
Apple, the Apple logo. Macintosh and LaserWriter II are trademarks of Apple Computer, Inc. 
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For PC users who have wandered into 
this column, there is good MacInTax 
news for you, too. Last year, SoftView 
produced a Microsoft Windows version 
of the program, and it continues this 
year. The Windows version is markedly 
slower than the Mac, though, even on a 
fast 80286 machine. To get performance 
akin to the Mac version, you'll need an 
80386. 

Although I've said it before, it bears 
repeating: MacInTax is the best personal 



computer tax-preparation program 
around. If you do your own taxes and 
don't have MacInTax, make your life a 
whole lot easier and get it soon. 

Font/DA Juggler to the Max: 
Masterjuggler 

I never used to worry much about how 
many fonts or desk accessories I needed 
or used. I had gotten to be pretty good at 
hacking the system using FEdit Plus, so 
I could always change the maximum 



3V2 INCH 1.4 MB 



^1 



ONE DOLLAR! 



New Invention Makes It Possible! 

Do you use the new, high capacity, 372 inch disks? If so, you have paid four, five, even six dollars 

per disk! Byte for byte, that is as much as SIX TIMES the 'old' 360K floppies. Now you can convert 

all your programs, data, and files to the new format, WITHOUT PAYING THESE PRICES! 

HOW IS THIS POSSIBLE? Have you ever tried to format a regular, 'low density" 3V 2 inch disk to 

1.44 MB? Of course you have! It doesn't work! The computer gives an invalid media error. Our 

company was putting in a large network of IBM Clones. We have grown from a small company 

to a million-dollar corporation in two short years, and we didn't do it by wasting money. So, of course, 

we tried to use the cheap, 720K disks. Total failure. 

ENTER OUR CRACKPOT ENGINEER. Our Crackpot Engineer wondered what was the difference 

between the disks. He tore them apart, analyzed the media. He found NO DIFFERENCE WHATSOEVER! 

Yet, they would not format. Why? Then he started examining the plastic housing. And he found the 

difference. It is NOT in the media, IT IS IN THE PLASTIC CASE! 

TOTAL FAILURE! Our Crackpot Engineer (among other things, he invented the Electronic Flea 

Collar) sent a brand-new 720K disk to our machine shop, and asked them to modify it. They did... 

and the DISK IMMEDIATELY FORMATTED! But, within 10 minutes of use, it totally tailed. It lost data all 

over the place. Back to the drawing board. Thedisk was dis-assembled and examined. It was found 

that, in performing the conversion, a microscopic piece of plastic had entered the housing, and 

totally ruined the disk. It was obviousthat, if the conversion could be done reliably, it required extreme 

precision. 

ENTER OUR OTHER CRACKPOT ENGINEER. Our president is a mechanical engineer. One of 

the best in the country. While a research scientist at Colorado School of Mines, he completely 

revolutionized the field of water jet drilling. He tackled the problem. Finally he came up with a solution 

- a precision tool which could perform the modification EVERY TIME and leave no plastic particles 

which would damage the disk! 

MONTHS OF TESTING. We then commenced on a testing program. We modified and formatted 

thousands of disks, and tested them for data integrity. Out of one thousand disks, one would not 

format, two had one bad track. NOT ONE LOST ANY DATA! We then put a disk on a computer with 

a bat file which copied data to a disk, read and checked every byte, then copied the data back 

to the disk. The program ran 24 hours a day, for TWO SOLID WEEKS without even one error! We were 

finally convinced that the procedure was reliable enough for a product. 

OUR OFFER. Here is our irresistible offer. Purchase our DoubleDisk Converter for the price of $39.95. 

If you are not COMPLETELY SATISFIED, return the DoubleDisk. You will receive a FULL REFUND! What 

is more, if a disk ever does not convert properly, send us the disk, and we will send you a 1.44MB 

disk from a major manufacturer in exchange! 

YOU CAN'T LOSE! You will save MORE THAN THE PURCHASE PRICE IN CONVERTING ONLY YOUR 

FIRST TEN DISKS! from that point on, it is all profit. After converting only 100 disks, and after deducting 

the cost of the DoubleDisk, you will have saved AT LEAST $425.00! Quite a return for an investment 

of only 539.95! 

CREDIT CARDS AND CHECKS ACCEPTED! Purchasing our DoubleDisk is easy! Simply call 
our 800 number. We accept all major credit cards. Or, return the coupon below, and we will ship 
you one immediately. We Will gladly aocept your personal check. 

24hoursORDER TOLL FREE - 1-800-537-4226 7 days 

(In Colorado call 303-872-8945) 



YES! I want to try your DoubleDisk on your UNCONDITIONAL MONEY BACK GUARANTEE! I enclose only 
$39.95 plus $3.50 Shipping and Handling (California residents add $2.40 Sales Tax) for each 
DoubleDisk Converter. If I am not COMPLETELY SATISFIED, I will return the DoubleDisk for a FULL REFUND! 
If any disk ever tails to convert, I will send it to you and you will IMMEDIATELY send me a 1.44MB 
Disk in exchange! 



Name_ 
City 



. State . 



. Address. 
-Zip 



Send To: Biological Engineering, Inc., 
2674 Main Street, Ventura, CA 93003 



____ Telephone _ 
DoubleDisk Offer 
Phone 805-644-1797 



number of desk accessories allowed each 
time a new system was released. But 
after you've done that little trick a couple 
of times, it loses its appeal. Because of 
this, I began to cast about for a better 
solution. 

The answer, of course, was either 
Suitcase or Font/DA Juggler. For a vari- 
ety of reasons too boring to list, I settled 
on Font/DA Juggler Plus as having just 
the right stuff for me. Well, I've become 
addicted. No more system hacking of 
desk-accessory limits for me. 

With this in mind, I was pleased when 
ALSoft released the latest version of Jug- 
gler a few months back. They called it, 
appropriately enough, Masterjuggler. 
This baby does what it says: It allows you 
to juggle a bundle of fonts, sounds, 
Fkeys, and desk accessories with your 
Mac. It keeps them open and available 
whenever you need them, without chok- 
ing the system. The desk accessories will 
appear in the regular Open Apple Menu 
in a scrollable list, with Masterjuggler 
always listed first, so you can get to it 
easily. 

Masterjuggler works as a start-up 
document (INIT) that you drag into your 
System folder. Once open, Master- 
Juggler gives you access to all the fea- 
tures of Font/DA Juggler Plus, as well as 
a bunch more that I find useful. There 
are pop-up menus for Masterjuggler, and 
for any application and its windows; and 
a utility that detects any resource con- 
flicts among all your desk accessories, 
Fkeys, or sounds. 

It also has an application list that 
allows program selection from running 
and predefined programs. This is a 
handy adjunct to MultiFinder, since you 
can also hide windows each time you 
change an application (so your screen 
doesn't get too cluttered). 

Masterjuggler is one of those Mac util- 
ities that you wonder how you ever got 
along without. ALSoft just sent me an- 
other item from its growing list of util- 
ities, MultiDisk, a jazzy disk partitioner 
that I'll report on next time. ALSoft is 
definitely a company to watch when it 
comes to providing clever, inexpensive, 
but nicely executed Macintosh utility 
programs. ■ 

Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He can be reached on BIX as 
tl decrabb. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Virtual Memory for DOS! 



MicroWay is your best source for the 
software and hardware needed to get true 32 
bit performance from your 386. These include 
our NDP 32-bit compilers that run on Unix or 
MS-DOS using the PharLaptools. Starting with 
release 1.4VM, NDP Fortran and C not only 
access 4 gigabytes of memory, but run with 
Phar Lap's new VMM extension which provides 
386 protected mode virtual memory. Now you 
can run a program with a 30 megabyte array 
on a 2 megabyte system simply by having 30 
megabytes of free space on your hard disk. 

MicroWay also offers transputer based 
parallel processing boards and languages that 
run in an XT, AT, or 386. Each of the T800 RISC 
processors on these boards packs the power 
of a 20 MHz 386/1 1 67. Our best selling board, 
the Quadputer2™, has four T800s and boasts 
40 Ml PS/6 megaflops of processor throughput. 



Dr. Robert Atwell, leading defense scientist, 

calculates that NDP Fortran-386 is saving him 

$ 12,000 per month in rentals of VAX 

hardware and software while doubling his 

productivity! 



FredZiegler of AspenTech in Cambridge, 

Mass. reports, 7 ported 900,000 lines of 

Fortran source in two weeks without a single 

problem!" AspenTech' s Chemical Modeling 

System is in use on mainframes worldwide 

and is probably the largest application to ever 

run on an Intel processor. 



Dr. Jerty Ginsberg of Georgia Tech reports, 

"My problems run a factor of six faster using 

NDP Fortran-386 onanmW1167 equipped 

386/20 than they do on my Micro VAX II. " 



Our NDP compilers and NDP utilities are the 
key to the two to five-fold increase in speed that 
the mW1 1 67 provides. The compilers generate 
mainframe style code, while our utilities simplify 
ports to/from the PC or mainframe. A new utility 
enables our NDP compilers to call HALO '88. 

If you are curious about the benefits of the 
NDP/mW1167 approach, consider the follow- 
ing (price estimates are for complete systems); 



Coprocessor 


Speed (Flops) 


Price 


80287-10 
80387-20 
mW1 167-20 


80,000 

440,000 

2,100,000 


$3,000 
$5,000 
$6,000 



When driven by a 32-bit compiler, the 
mW1 1 67 approaches the speed of a $600,000 
VAX 8650! In fact, many of our users have 
reported increases In turnaround of 2 to 4 times 
that of their VAX! Call us at (508) 746-7341 . 



32-Bit Compilers and Tools 



NDP Fortran-386™ and NDP C-386™ Com- 
pilers generate globally optimized, mainframe 
quality code. Both run in 386 protected mode 
under Unix, Xenix or Phar Lap extended MS- 
DOS. The memory model employed uses 2 
segments, each of which can be up to 4 
gigabytes. They generate code for the 80287, 
80387, 3167 or mW1167. Both include high 
speed EGA graphics extensions written in C 
that perform BASIC-like screen operations. 
. NDP Fortran-386™ Full implementation of 
FORTRAN-77 with Berkeley 4.2 and 

Fortran-66 extensions $595 

. NDP Fortran-386/VM $695 

. NDP Fortran-386/UNIX $795 

. NDP C-386™ Full implementation of AT&T's 
PCC with MS and ANSI extensions. . . . $595 

. NDP C-386/VM $695 

. NDP C-386/UNIX $795 

Phar Lap 386/VMM extensions are supported 
by the VM releases of NDP Fortran and C. 
Virtual memory is used automatically by the 
compilers and the code they generate. This 
makes it possible to compile and run programs 
as large as the free space on your hard disk. 

Phar Lap Development Tools $495 

Phar Lap Virtual Memory Manager . . $295 

NDP Windows™— NDPWindowsincludes80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters 
Library: $125, C Source: $250 

NDP Plot™ — Calcomp compatible plot pack- 
age that is callable from NDP Fortran. It in- 
cludes drivers for popular plotters and printers. 
Works with CGA, MDA, EGA and VGA . . .$325 

NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen- 
sioned FFTs which take advantage of the 32-bit 
addressing of the 386 or your hard disk. Call- 
able from NDP Fortran with mW1167 and 

80387 support $250 

387FFTfor 1 6-bit compilers $250 

NDP to HALO '88 Graphics Interface — This 
module enables you to call graphics routines in 
HALO '88 from NDP Fortran or C $100 



Micro 
Way— 



MicroWay" 
80386 Support 

(508) 746-7341 



Parallel Processing 



Videoputer™ 

The highest performance graphics card on the 
market. Uses a T800 and Tl 340 1 in conjunc- 
tion with a 130 MHz BrookTree DAC. The 
board comes with one meg of system RAM, 
one meg of video RAM and a library of graphics 
primitives. It runs standalone or in conjunction 
with a transputer network and drives 32 and 64 
KHz analog monitors $4995 

Monoputer2™ 

The world's most popular PC transputer 
development productnow extends the memory 
available for developing transputer applica- 
tions from 2 to 16 megabytes. The board fea- 
tures a DMA bus interface for fast I/O. 

Monoputer2 with T414 (0 MB) $995 

Monoputer2 with T800 (0 MB) $1495 

Quadputer2™ 

This board for the AT or 386 can be purchased 
with 2, 3 or 4 transputers and 1 or 4 megabytes 
of memory per transputer. Two or more Quad- 
puterscan be linkedtogetherto build networks 
with mainframe power which use up to 100 or 
more transputers from $3495 

Transputer Compilers and Applications 

These Parallel languages are designed for the 
Monoputer2 and Quadputer2. 

Logical Systems Parallel C $595 

3L Parallel C or 3L Parallel Fortran . . $895 

MicroWay Prolog Interpreter $750 

Microfield - Finite element analysis . . $1600 

ParaSoft: Parallel Environment .... $300 

Performance Monitor . . . $200 

C Source Level Debugger $300 

T800/NAG™(See NDP/NAG) $2750 

387BASIC™ — Our 16-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
the market $249 



Weitek-Based Coprocessors 



mW1167™is built at MicroWay using Weitek 
components and includes an 80387 socket. 

mW1167-16 $995 

mW1167-20 $1595 

mW1167Microchannel-16 $1295 

mW1167 Microchannel-20 $1595 

Weitek 3167-20 $1995 

Weitek 3167-25 $2495 

8087 $93 

8087-2 $135 

80287-8 $215 

80287-10 $245 

80C287A (CMOS) $310 

80387-16 $385 

80387-16SX $340 

80387-20 $440 

80387-25 $550 

287Turbo-12 (for AT compatibles) $350 

RAMpak™- 1 meg 32-bit memory module 
for Compaq system memory board . . . $650 

256K 100ns DRAM $13 

256K SIMMS $119 

1 MB SIMMS $450 

(All of our Intel coprocessors include 87Test.) 



Intelligent Serial Controllers 



MicroWay's AT8™ and AT16™, the fastest 
intelligent serial controllers, run in AT, 80386 
and PS/2 PCs. They come with drivers for UN IX 
and XENIX. AT8 ... $895AT16 ... $1295 



32-Bit Applications 



PSTAT-386 — Popular mainframe statistics 
package. Full version was ported $1495 

NDP/NAG™ — Features a library of 268 en- 
gineering and scientific numerical algorithms. 
Callable from NDP Fortran $895 

FastCACHE-286 12 MHz $299 

SuperCACHE-286 1 2 MHz $399 

FastCACHE-286 9 MHz $199 



World Leader in PC Numerics 



Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 

32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 

USA FAX 508- 746-4678 Australia 02-439-8400 Germany 069-75-1428 
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Finally, a Mouse 
That Won't 



Tie ^bu Down. 




The New Cordless 
Manager Mouse 




Finally, a mouse that won't hold you back. 

Manager Mouse Cordless, the world's 
first and only cordless mouse. 
Better by design, it offers 
variable resolution, from 10 - 
1000 dpi, and the reliable, 
maintenance-free performance 
that's become a trademark 
of the Numonics Manager 
Mouse line. 
Amazingly simple to 
operate, Manager Mouse 
Cordless is compatible 
with virtually all mouse- driven 
software. 
It's one mouse that breaks 
away from the pack. 



NUMONICS 



101 Commerce Drive, Montgomeryville, PA 18936 
Toll free: 1-800-247-4517 • In PA call collect: 215-362-2766 
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EXPERT ADVICE 
OS/2 NOTEBOOK ■ 



Mark Minasi 




Not Quite 
COMDEX/2 Yet 



The jury is still out 

on whether OS/2 will be 

a hit or a miss 



I have just returned from COMDEX. 
There are four basic post-COM- 
DEX columns: the "COMDEX is 
really dying, and it says something 
about the industry" column, the "Boy, I 
didn't get any sleep, and my feet hurt a 
lot" column, the "COMDEX is misman- 
aged" column, and the "Gee, there was a 
lot of neat stuff column. I'll give you all 
four for the price of one. 

I brought a pair of Rockport shoes— 
the most comfortable almost-dressy shoe 
in the land— so my feet weren't too bad. 
And yeah, it was a pain waiting in the 
lines, butyougettomeetpeople and hear 
things while waiting. There were also 
some noteworthy items vis-a-vis OS/2. 

The OS/2 LANscape 

The LAN Manager really makes OS/2 
shine. It has good performance, well- 
documented interfaces, and, most im- 
portant, support from many vendors. 
3Com showed its LAN Manager-based 
3 + Open software. With 3 4- Open (as 
with Microsoft's own LAN Manager), 
DOS and OS/2 workstations can share a 
LAN. That's important because a lot of 
DOS machines will never run OS/2. 

Since the two operating systems share 
a common file system, DOS and OS/2 
workstations will work together com- 
fortably, and the upgrade from DOS 
applications to OS/2 applications can be 
leisurely. Of course, at some point you'll 
want to switch from, say, the DOS Lotus 
1-2-3 to the larger (and, I hope, faster) 
OS/2 Lotus 1-2-3, but you won't have to 
switch right away. 

3Com also showed a graphical net- 
work traffic monitor— a tool you use to 
gauge network activity. It's not in a 




league with mainframe network manag- 
ers, but I expect that will be remedied. 

Torus Systems showed a LAN Man- 
ager product, too. Torus makes a graphi- 
cal front end for NetBIOS-oriented 
LANs; it's called Tapestry, and it has 
been in the DOS world for several years 
now. It offers the usual E-mail and file 
and print services, but with an icon- 
based user interface. Tapestry I sup- 
ported small LANs, but Tapestry II can 
connect to remote sites using X.25 and, 
the company claims, can support hun- 
dreds of workstations. 

Unfortunately, the Moulton, Minasi & 
Company Charles Babbage Memorial 
Computation Center is a mite short of 
hundreds of workstations, so I can't test 
the claim, but I'll keep my ear to the 
ground. Like most LAN Manager-de- 
rived products, it can talk to both DOS 
and OS/2 servers and workstations, 
though in its current configuration, Tap- 
estry's graphical enhancements work 
only on DOS machines. 



The startling thing about talking with 
LAN Manager vendors was their enthu- 
siasm. Everyone that I talked to who had 
used the LAN Manager's application 
programming interface agreed that it 
greatly simplifies the construction of 
LAN applications. The Torus folks said 
the support that LAN Manager provides 
is "straightforward, allowing us to spend 
time adding value to our product." An- 
other LAN Manager supporter, Infor- 
mation Builders, said the same thing 
with respect to the port of its multiuser 
database, Focus, from DOS to OS/2. 

OS/Too Many Promises 

COMDEX offered an easy way to spot 
OS/2 products: They had an "OS/2" sign 
hanging off the ceiling. Some were dis- 
appointing—either an 80286 or 80386 
machine demonstrating that it could run 
OS/2, or a Windows application that 
looked "just like what the Presentation 
Manager version will look like in Ql," 

continued 
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that is, by March 31, 1989. 

I stumbled across an application that 
showed quite a bit of promise but didn't 
get much attention: Micrografx's Mir- 
rors program. Micrografx is mainly in 
the graphics business, and it makes a 
number of excellent object-oriented 
drawing programs for Windows, like In a 
Vision, Windows Draw, and Designer. 
The company has now ported Designer 
over to the Presentation Manager and 
was demonstrating it in living color— not 



the Windows version, the PM version. It 
ships, again, sometime in this quarter, 
and I'm looking forward to its release. 

Mirrors came from the process of con- 
verting Designer from Windows to PM. 
The Micrografx folks wrote a Windows- 
to-PM conversion utility to simplify the 
matter. Figuring that others could use 
the utility, they decided to offer it to the 
outside world as Mirrors. Any OS/2 de- 
veloper should look at it. The example of 
Mirrors conversion I saw— Designer- 




PC SYSTEMS & LAPTOPS 

ARC XT'S, Super AT'S, 

IVotarbo Workstation!..... CALL 

Nationwide on-sile service available! 

ASTPr«mlum/286-Model80 CALL 

ASTPr«mium/386-Model300 CALL 

LAPTOPS 

ZENITH Supersport • Dud 720 flpy, 640 K, 
80CB8-8MHz CPU, detochabl e battery pak, back-lit 
supertwist screen 640x200, RGB color connector or 
exl. monitor, dock, ser/por. ports, ext. bus (opt), 
only9.7bs Z...L. $ 1,6)4 

With 20Mb hard drive &720K floppy $2,395 

ZENITH Supertport 286 - 1.44Mb floppy. 
20Mb hard dr\80C286 - 1 2MHz, 1 Mb, 640*400 
8 shades of grey, Clk.S.P, RGB ports, 14 lbs, with 
balterypok $3,288 

MITSUBISHI MP286L12mhz,0 wait, 640K, 11" 
white screen CGA, HGC Exl Video adptr 1 .44Mb 
floppy, 20Mb hord drive, 2 ser/1 par. cl/cal, ext 
floppy ports, 4 proprietary 

iloh,DOS3.3,G.W.Basic. $2,449 

MP286L with 40Mb Drive $2,888 

MONITORS & TERMINALS 

SAMSUNG EGAtiltV swivel, 1 4" $ 359 

SAMSUNG 12Tn.Dilt'n' swivel amber $ 79 

TATUNG CM -1495 OmniScon 14" Multi-frag., 
800x600, VGA, EGA, CGA. w/ VGA card.. $ 729 
TATUNd CM - 1 496 VGA 1 4V/VGA cd .. $ 699 

MDS"TheGonlui'FUlLPG.forPC/XT/AT.CALL 

MONrTERM19''&24" CALL 

WYSE WY-50 green or amber $ 389 

WYSE WY-60w/keyboord $ 85 

XTR ON - F uturistic, flat , & non -g lare w/d ual mono, 
EGA, VGA &Mu!tisync models From $1 19 

ZENITH FTM - 1490 VGAflatsa-oen $ 599 

PRINTERS, PLOTTERS, & FAX 

EPSON FX 1050 $ 489 

EPSON FX 286e $429 

EPSON FX 850 $ 369 

BROTHER Dot matrix, daisy wheel, 

loser printers, fax machines CALL 

8ROTHERM-1 109 Narrow 120 GPS $ 149 

BROTHER M- 1 709 220 cps Wide 5 369 

BROTHER 2024L 24 Pin Wide/Trac $359 

PANASONIC 1592 1 32 Col., 1 90 CPS...S 429 

PANASONIC 10801 $ 159 

PANASONIC 1091 Model 2 i 199 

PANASONIC 10921 1 319 

PANASONIC 1524 1 539 

HOUSTON INSTRUMENT 

PLOTTERS DIGITIZERS CALL 

SUMMA SKETCH 12X1 2 $ 365 

SUMMAGRPAHICSPR012X18 $639 

SUMMAGRAPHICSMAC 12X12 $389 

FAX 

XEROX 7017,7021 Faxmastor/PC CALL 



LASER PRINTERS & SCANNERS 

Brother HL-8© 40 onts 
8PPM 2nd gen. Canon Engine 
Emulates Epson, IBM, Diablo 
1Mb RAM*FullPg graphics 
HP laser Jet Plus compatible 
.......CALL 



( mats 

atom 



EVEREX POSTSCRIPT IASER $2,895 

H.P. Later JetSeries II CALL 

Font Cartridges From $ 119 

Panasonic 4450 laser dual tray, 1 1 PPM. < 1,549 
H.P. Scan Jet Scanner with Starter Kit .... $ 1 ,675 

DRIVES - HARD, FLOPPY, & TAPE 

EVEREX 60lnt. • 60Mb int. tapew/softw...$ 839 
EVEREX 1 25Mb internal tape $1 ,099 

CDC 90Mb HH SC5I $925 

CDC 155 FH SCSI $1339 

CDC 300 FH SCSI $2,149 

MAXTORXT-1 140 140Mb $1,695 

MICROPOUS 1335 85Mb 28mSEC $ 579 

MICROPOU5 1375 170MbSCSZ $1,695 

MINISCRIBE 3085 HH22mSec 72Mb $779 

DriveCards-anyone con install in Sminutes! 

MINISCRIBE DriveCords 20 XT • 20Mb $ 279 

MINISCRIBE Drive Card 30Mb i 355 

MINISCRIBE 8225 XT 20Mb W/CTRL 5 259 

MINISCRIBE 8425F20M8 40mS 3.5" ...$269 



FLOPPY DRIVES 



Fujitsu 360K $75 

720K 598 

Mitsubishi 360K $89 

720k $99 

Teac 360K CALL 

720K $88 



1.2Mb $95 

1.44 $ 109 

1.2 $126 

1.44 $ 119 

1.2 $99 

1.44 $98 



MODEMS & BOARDS 

INTEL Connection CoProcessor $ 798 

ANCHORModems CALL 

EVEREX EverCom 2400 intMNP3 $149 

2400EMNP3 $ 189 

MULTITECHMulti-Modems ....CALL 

US ROBOTICS Courier HST to 1 9,200 bps.$ 629 
Sportster 2400 Ext..$ 168/ 2400 PC$ .148 
Sportster 1200 E....$ 98 / 1 200 PC $ 68 

ASTAdvantage-Prem-512K,S,P $308 

AST Advantage-PS/ 2-51 2K 2Mb 5 365 

AST Hot Shot286-l OXT Accel. Bd $ 369 

AST l/OMINI II XT or AT $ 75 

ASTRAMPAGE286512K $395 

AST RAMPAGE 2 for XT 256K - Ml. 30.$ 279 
AST RAMPAGE +256-51 2 microehonnel.. $ 509 

ASTSIXPACK + 64K $119 

AST, VGA ♦ 256K16bit$339/VGA8bit$ 249 
AST XFORMER - AT replacement, for XT'i 8 slot 
MB, 10 MHz "0", 51 2K, S.P.C.. floppy and hard 

drive controller, EGA, CGA, HOC $ 629 

5251/11 Plus AST Guarantees $ 598 

EVEREX Magic I/O AT 1-3 S.P.G. (170 B)..$ 59 
EVEREX Ultragraphlcs & 1 9" Monlterm ..CALL 

EVEREX Flopp^S, r\G,C $ 89 

EVEREX Deluxe EGA 640x480 + P rt $ 1 59 

EVEREX VGA....... $ 249 

INTEL Above BD/286-PCMB 4020 51 2K> 379 
INTEL 80287-8...$ 240/80287-10 $269 



INTEL 80387-20 Math Coprocessor $485 

INTEL Connection Coprocessor $798 

NETWORKING 

VAR's Letu s configure a plug'N'Play tyslem ready to 
load your application software/ 

4 user NOVELL Network 

ARC-12MHz 

80286-1 2/O^S & 2P. Mono monitor, 1 .2Mb floppy 

2Mb RAM, 72Mb Drive, 60Mb Tape 8. Dos 3.5 

'American Power Conversion 520W UPS 

'Novell ELS NetWare 286 Level 1 

Novell Systems Mngr & User Basics Tutorials 

2400 Baud Modem W/PC Anywhere for Support 

*4 ArcNet cards, cable, 4-port passive hub 

•3 ARC ProTurbo88. 1 MHz, 640K, S,P, 
XTRON 14" T'N'S (fat screen Monitor 

* Telephone assistance during installation 
Yourcost $8,888 

PC SOFTWARE & MICE 

DATA BASE MANAGEMENT 

Ashton-Tate dBase III Plus $ 379 

PFS: Professional File $ 109 

WardTech DBXL|dBase3] "Diamond' $ 1 1 5 

OHMUHICATIOHS 

Carban Copy Plus (Meridian) $ 109 

PC Anywhere $85 

WORD PROCESSORS 

VolksWriter 3+ Speller $199 

MicrosoftWord $225 

MultrMate Advantage II $258 

PFS:ProfessionalWrite $105 

WordPerfect $229 

INTEGRATED /SPREADSHEETS 

Enable 2.0 (software group] $369 

Framework III $398 

Lotusl-2-3 $295 

Microsoft Excel CALL 

PFS:FirstChoice .$85 

PFS:ProfessionalPlan $58 

Symphony (lotus) $438 

DESKTOP PUBLISHING 

PFS:FirstPublisher $69 

PFS: Art Gallery $69 

XeroxVen»ura2.0 $469 

Aldus Pagemake«/PC3.0 $525 

GRAPHICS ft MICE 

Harvard Graphics (for Lolus 1-2-3) $ 248 

MSC Omni Mouse/ Paint. $55 

MSCPCMousellBus/Srl $88 

I MSI Genius Mouse Serial a 59 

Microsoft Mouse From $ 98 

SummaSketch 1 2x1 2 $365 

PROJECT MANAGEMENT 

Harvard Total Project Monager $ 349 

Symantec TimeLine $269 

MicrasofiProjed4 $315 

Camp. Assoc. SuperProjecl+ $ 269 

'Compatibility wilh PC/XT/AT Clones not 
guaranteed. 

'Order Carefully. Opened software not returnable! 



800-528-3138 Orders Only 



51 3b Uraers UniV 602-991-7870 Customer Service 

S-100 Dlv/696 Corp. ♦ 14151 N. 76th St. ♦ Scottsdale, AZ 85260 
♦ TELEX 91 03806778 SNSCORP ♦ FAX 602-483-0920 



looked pretty good, and Micrografx is to 
be commended for offering a product to 
make PM development easier. 

What we really need, however, is a 
Windows/PM fourth-generation lan- 
guage—something that is a simplified 
Windows application generator. Too 
many people roll their eyes when I sug- 
gest that they port their applications to 
Windows/PM. "Do you know how diffi- 
cult that is?" they respond. 

As I've said before, Windows/PM pro- 
gramming is very different from what 
most programmers are used to. Not bad 
different, just different different. A lan- 
guage designed from scratch for Win- 
dows would be of help here, something 
simpler than the usual PM code— C pro- 
grams consisting largely of strung-to- 
gether Windows procedure calls. Some 
attempts have been made to produce such 
a language for Windows, but thus far I 
haven't seen anything compelling. 

NewWave 

You've heard the hype. "NewWave 
makes Windows useful." "A whole new 
way of using the computer." And so on. 

It's all true. 

I was skeptical when I strode up to the 
Hewlett-Packard booth. But I soon saw 
the light. Don't get me wrong— New- 
Wave isn't ready yet. The demonstration 
crashed a lot, and it suffered from the 
fact that it's built atop an already re- 
source-intensive platform, namely, Win- 
dows 286. But it made me want to work 
with Windows. 

NewWave starts out with a Macintosh- 
like screen showing file folders. Each 
folder is an associated group of files— a 
subdirectory, perhaps, that contains 
spreadsheets, graphs, and text relating to 
a particular project. You can open a 
folder and click on any of the files. This 
is slightly different from Windows, 
which starts you out looking at the MS- 
DOS Executive, basically just a disorga- 
nized directory of your files. Of course, 
NewWave, like Windows, knows that 
when you click on, say, a .WK1 file, it 
should activate Lotus 1 -2-3 and feed the 
WKlfiletoit. 

The real fun begins, however, when 
you use a NewWave application. When 
you take a graph created by NewWave's 
graphics program and paste it into a 
document created by NewWave's word 
processor, the word processor invokes 
the graphics program to handle the ugly 
printing details, so the word processor 
needn't include redundant code. 

This goes beyond the usual Windows 
clipboard: When the numbers change in 

continued 
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An Anti-Virus Vaccine Plus 

Seven RAM Resident Productivity 

Modules For Under $100 

Is Nothing To Sneeze At. 



Today's advances in networking and 
connectivity mean more computers are 
sharing more information than ever before. 
That's good news! 

But it also means that now, when one PC 
becomes infected by a virus, thousands of 
others across the country start sneezing 
almost immediately. And that's not so good. 

The Cure For The 
Common Virus And More 

For virtually any computer user concerned 
with protecting valuable data from infection, 
new MultiPlus is just what the doctor ordered. 

MultiPlus combines a powerful anti-virus 
vaccine and seven other RAM resident 
productivity modules into the most com- 
prehensive desktop management package 
-ever offered. 

Constant Data Protection 

Because MultiPlus is RAM resident, you 
never have to worry about letting your guard 
down against computer mischief and crime. 
Anytime a virus is detected, MultiPlus 

intoi icaliy flashes an urgent, on-screen 
alarm a:- I provides an immediate course of 

action to correct the problem 

With MultiPlus you'll get more value from 

your system, because you'll be able to 

take lull advantage of bulletin 'boards 

and networking without worrying 

about your data. 



The Added Plus Of A 

Powerful Productivity 

Tool 

MultiPlus is more than just an anti-virus 
vaccine. It's a full-featured PC desktop 
management package, designed to enhance 
user productivity in business, scientific, 
academic, programming and home computer 
environments. The program's inte rated 
modules provide: 

• Full-featured word processor with a 
useful typewriter mode 

• Database file manager that makes 
printing mailing labels or 3"x5" cards a snap 

• Telephone message center featuring 

a notepad, mailbox; and time/date stamp 

• Five different calculators for: scientific, 
financial, statistical, metric-anglo 
conversion and programmer computations 

• An infinite calendar and 24-hour 
appointment planner, including a holiday 
indicator 

• PC utilities such as DOS utilities, 
ASCII table, system information and 
vaccine status 



• An auto-dialer that dials phq 
and allows you to print out 
phone directories. 



le numbers 



Eight Modules 
One Low Price 



You might easily expect to pay 
hundreds of dollars for anti-virus 
protection alone. Yet as a special 
introductory offer, you'll get all eight 
MultiPlus modules, including the 
potent MultiPlus vaccine for only $99. 
That's a 50% savings off the regular 
retail price. This is a limited time offer, 
so call our toll-free number, or mail in 
the coupon below, today! 



SunFlex 



SOFTWARE 



PC. XT. AT and IBM"PSir compitible. Requires hard disk. 
MS-DOS 2.U or greater and 640K. Network compatible. 
(IBM and PS^ are rej>»stered trademarks of Interruttonal 
Business Machines Corporation), MultiPlus and Simplex 
Software are trademarks of Simplex Software. 
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$99 Special 
Introductory Offer. 





□ I Want To Take Advantage of Your 
Special Introductory Offer: 

Please send me copies ofMultiPlus at just $99 each 

plus $3.75 shipping per order ($12 for shipping outside USA 
and Canda). Georgia residents add local sales tax. 



ADDRESS . 

CITY 

ZIP 



. STATE _ 
. PHtNE . 



Form of Payment: □ Check Enclosed □ShipC.O.D. 

Call Toll Free 1-800-633-1524. 

Or Mail this order from to: 

SunFlex Software 

1447 Peachtree Street, N.E./Suite 503/Atlanta, Georgia 30309 



Circle 132 on Reader Service Card 



IEEE 488 



Interfaces & Software 



Hardware 

IEEE interfaces for PC, AT, 386, 
PS/2, Macintosh, HP, SUN & DEC 
Converters from IEEE to RS-232, 
RS-422, modem, Centronics, SCSI, 
digital I/O and analog I/O. 
IEEE extenders, expanders & buffers. 

Software 

IEEE device drivers for DOS, 

UNIX,, Macintosh & SUN. 
Drivers for Lotus 1-2-3 & Symphony. 
Macintosh IEEE desk accessory. 
PC menu-driven analysis. 

Support 

Free applications support. 
30 day money -back guarantee. 
Two year warranty. 
IEEE seminars available. 



Call for your FREE 
Technical Guide 

Demo disks & application 
notes availat 



0ie&\ 



(216)439-4091 



Telex 6502820864 • Fax (216) 439*4093 

lOtech, Inc. * 25971 Cannon Road * Cleveland. Ohio 44146 
Londan (0734)861287 • Paris (1 1348 Mi 78 * Milan [02 >i 120360 
Brussels (02)3848062 . Linkopmg<b 13)00140 * Helsinki 1 90)5215288 
Muoich[089} 710020 • Zurich (01 }S2 19444 • Vienna (0222)253626 
Gorinchem (01)83035333 • Oslo (02)649070 * Copenhagen (02)804200 
Madrid (91)4027060. Lisbon (Of HI 013420 
Melbourne (0315793622 • Toronto (41 6)6740444 
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OS/2 NOTEBOOK 



Items 
Discussed 

Mirrors Not priced yet 

Micrograf x, Inc. 
1303 East Arapaho 
Richardson, TX 75081 
(214)234-1769 
Inquiry 1024. 

Tapestry II $2995 

Torus Systems, Inc. 
240 "B" Twin Dolphin Dr. 
Redwood City, CA 94065 
(415) 594-9336 
Inquiry 1025. 



3+Openl.O 

3Com Corp. 
3165KiferRd. 
Santa Clara, CA 95052 
(408) 562-6400 
Inquiry 1026. 



.$295 



the graph, the graph changes in the text, 
as with the "hot link" that the ill-fated 
Lotus Jazz used on the Mac. Unfortu- 
nately, for NewWave to become truly 
useful, we'd have to hope that a lot of 
folks would write NewWave applica- 
tions. I just complained about writing 
Windows applications— NewWave appli- 
cations are just Windows applications 
with more code added. 

NewWave links to voice mail and 
LANs. Hewlett-Packard intends to sup- 
port X Windows and OS/2's PM with it. 

Finally, NewWave answers what is, to 
me, one of the most important arguments 
against WIMP (windows/icons/mice/ 
pointers) interfaces— lack of a batch ca- 
pability. NewWave has something called 
the NewWave Agent, which is basically a 
macro or batch file capability. There's 
the usual batch language that looks like a 
DOS .BAT file. Agent can also record 
and play back things that you do interac- 
tively. All in all, it's very nice. Take this 
with a grain of salt, though— I had only 
45 minutes to play with the product. I'll 
report more as I learn more. 

Dark Hints and Drivers 

Time for a few things before I go. Io- 
mega—the company that brings you the 
Bernoulli Box— will be shipping OS/2 
Bernoulli drivers soon. That's good 
news for me since the Bernoulli Box is 
my favorite backup device. 

Advanced Micro Devices, the com- 
pany that makes its living producing 



faster and faster 80286 chips, had a 
display room where it basically said 
"386SX: Just Say No." AMD is annoyed 
about the feeling in the industry that the 
80286 is not the chip of choice. The com- 
pany makes 80286 chips because it used 
to get Intel's chip designs through a tech- 
nology transfer agreement. Intel decided 
not to share the plans for the 80386, how- 
ever, so AMD is seeking legal recourse 
to get the 80386 plans and is pushing the 
80286 as hard as it can. 

AMD ably demonstrated that, head to 
head, a 16-MHz 80286 is faster than a 
16-MHz 80386SX, assuming you're run- 
ning only real-mode programs (DOS) or 
80286 protected-mode programs (OS/2). 
The 80286, of course, lacks several cru- 
cial 80386 features, but AMD argues 
that these features are of interest only to 
power users. A good argument, which 
was articulately defended by its engi- 
neering staff— AMD sent well-informed 
people to its COMDEX booth. 

I had a few quibbles, however. When I 
countered, "Couldn't everyone use the 
ability to do DOS multitasking" and 
pointed to the fragility of OS/2's com- 
patibility box, the AMD people dropped 
dark hints about an external memory 
management unit for the 80286 in the 
offing. 

"You mean something that could make 
the compatibility box more bulletproof?" 
I asked. 

"You're on the right track," they re- 
plied. Who knows? Maybe we needn't 
sell our 80286 machines yet. Then again, 
if a judge tells Intel to hand over the 
80386 plans tomorrow, we may never 
hear of this mystery chip. 

Finally, while at COMDEX, I tried to 
listen to everyone who'd answer the 
question, "Is OS/2 going to be a suc- 
cess?" For most, this is unfortunately a 
religious question— no middle ground. 
The answer was either "Yes, of course, 
and you're a fool to even ask the ques- 
tion," or "No, of course not, and only a 
fool would even be interested." There 
seemed to be about a 50/50 split on 
whether OS/2 will make it or not. What 
do you think? 

Next month, I'll continue building the 
inexpensive OS/2 workstation. ■ 

Mark Minasi is a managing partner at 
Moulton, Minasi & Company, a Colum- 
bia, Maryland, firm specializing in tech- 
nical seminars. He can be reached on 
BIX as "mjminasi." 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Data analysis software 
from SPSS® gives your PC 
a winning advantage. 

It doesn't matter which field you play hardball 
inThe right combination of equipment and 
ability can make you a hero. 

You get that ability with SPSS/PC+; 
the best-selling data analysis software from 
SPSS. If s designed for the IBM PC/XT; 
PC/AT: PS/2™ and compatibles. And with it, 
you'll turn raw data into real facts, for sound 
business decisions. 

SPSS/PC+ features a base package of 
numerous statistical procedures. Plus some 



powerful options for data entry, advanced 
statistics, forecasting, graphics, mapping 
and much more. So you can scrutinize and 
manipulate your data in countless ways. 

SPSS/PC+ also provides a seamless 
interface with other popular PC software 
such as dBase™ and 1-2-3,™ to give you 
complete command of your data. For market 
research, sales analysis, quality control 
and much more. 

Yet, SPSS/PC+ is designed for ease-of- 
use. It features a menuing and help system, 
as well as an on-line statistical glossary that 
helps you interpret results as you go. 

And you'll always have training, support, 



and ongoing upgrades from SPSS. The 
team that's supplied statistical software to 
over 1 million users since 1968. 

For more details on how SPSS/PC+ 
can help you get the most out of your micro, 
give us a call at 

1-312-329-3315. 

Well show you how to really stand out 
in your field. 

SPSS inc. 

Best in the final analysis. 

444 North Michigan Avenue • Chicago, Illinois 60611 



SPSS is a registered trademark of SPSS Inc. SPSS/PC+ is a trademark of SPSS Inc. IBM PC/XT , PC/AT and PS/2 are trademarks of International Business Machines Corporation. dBase is a trademark 

of Ashton-Tate. 1-2-3 is a trademark of Lotus Development Corporation. 
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ALL YOUR COMPUTER BOOKS 




GEYSER ONSCREEN HELPBOOKS 



i 




YOU CAN 

NOW BURN ALL 

YOUR COMPUTER 

BOOKS AND 
STILL BE AN ACE 
PROGRAMMER! 

GEYSER "ON-SCREEN REFERENCE BOOKS" ARE 
EITHER MEMORY RESIDENT OR STAND ALONE 
PROGRAMS. THEY POP UP INSTANTLY AND PUT 
ALL THE INFORMATION YOU NEED RIGHT AT YOUR 
FINGERTIPS! 

WITH GEYSER "ON SCREEN REFERENCE BOOKS" 

YOU CAN NOW: 

-ASK ANY QUESTION IN PLAIN ENGLISH USING 

ITS UNIQUE "PERSONAL WORD SEARCH" QUERY 

SYSTEM. 
-GET THE EXACT SYNTAX AND USAGE OF ANY 

COMMAND BY USING THE "COMMAND 

REMINDER" WINDOW. 
-SCAN THE ON-SCREEN BOOK BY TOPIC USING 

THE OVERVIEW FEATURE. 
THE GEYSER COLLECTION INCLUDES THE 
FOLLOWING TITLES: 



NOW AVAILABLE 

DOS dBASE III PLUS 

TURBO C CLIPPER 

TURBO PASCAL 

MS FORTRAN 



WORDPERFECT 
WORDSTAR 
XYWRITE III PLUS 



LOTUS 1.2.3. 



AVAILABLE END OF MARCH 89 
PROLOG REFLEX 

TURBO BASIC OATAEASE 

TURBO ASSEMBLER dBASE IV 



SPF/PC 

PFS/PROF. WRITE 
MS WORD 
DISPLAYWRITE 



SYMPHONY 

QUATTRO 

SUPERCALC 



AVAILABLE END OF APRIL B9 

XENIX FOXBASE WORDSTAR 2000 PLUS EXCEL 

ADA R.BASE MULTIMATE MULTIPLAN 

PARADOX FRAMEWORK 



NO MORE ENDLESS PAGES FLIPPING. 

NO MORE WASTED TIME SEARCHING. 

NO MORE TRAIN-OF-THOUGHT DERAILMENT. 

$49 95 WILL BUY YOU 

FREEDOM FROM BULKY MANUALS. 

ORDERS: 1-800-361-7273 



EACH GEYSER I 
ONLY $49.95. 



J SCREEN REFERENCE BOOK IS AVAILABLE ON DISKETTE FOR 



GEYSER ALSO HAS A CORPORATE CUSTOMIZATION SERVICE DIVISION THAT 
MAKES OUR LEADING EDGE TECHNOLOGY AVAILABLE FOR CUSTOMER SALES 
SUPPORT OR TRAINING. THIS DIVISION OF GEYSER CAN APPLY OUR 
UNEQUALLED ON-SCREEN HELP TO ANY KIND OF BOOKS, MANUALS OR 
CATALOGUES. FOR FURTHER INFORMATION CALL: (514) 842-5719. 
FAX: 514-285-1138 
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Geyser informatics Inc. 



SYSTEM REQUIREMENTS: 64DK RAM, A HARD DISK, IBM/XT, AT, 386 OR 

TO ORDER: CALL TOLL FREE: 1-800-361-7273 CREDIT 

ICE: THE PRODUCT NAMES USED HEREIN HAVE BEEN USED FOR IDENTIFIC 



i COMPATIBLES AND PC-DOS OR MS-DOS VERSION 2.0 OR HIGHER. 



: THEIR RESPECTIVE COMPANIES. 



EXPERT ADVICE 
C0M1: ■ Brock N. Meeks 




The Protocol Pack 



Putting XMODEM 
and its file transfer heirs 
through their paces 



Protocol, as we saw last month, is 
an accepted way of doing things. 
For diplomats, protocol means 
ritual; for communications soft- 
ware, it's a mixed bag of connections, 
characters, and signals that can be 
understood at both ends of the connec- 
tion. Once you've solved this communi- 
cations equation, you've only just begun. 

The proliferation of file transfer proto- 
cols provides you with an arsenal for 
attacking any file transfer situation and 
application. As we saw last month, the 
venerable XMODEM has evolved into a 
more robust protocol— larger block 
length, better error checking— and has 
spawned hybrid offspring, such as 
YMODEM (which offers batch file 
transfer, time- and date-stamped files, 
and lK-byte blocks) and ZMODEM 
(which offers streaming protocol, a very 
efficient error-correction scheme). 

However, with all these file transfer 
variants, many people have still never 
ventured beyond XMODEM for file 
transfers. The prevailing attitude seems 
to be, "If it ain't broke, don't fix it." 
That philosophy will get you by, but only 
if you're uploading or downloading an 
occasional file. For anyone transferring 
files on a regular basis, there are more 
efficient protocols than XMODEM. 

I ran the file transfer protocols I dis- 
cussed last month through their paces 
under a variety of common conditions. 
Before I get to the results, I want to intro- 
duce another protocol into the mix: Win- 
dowed XMODEM, orW/XMODEM. 

Through the Windows 

Windowed protocols, such as W/XMO- 
DEM, are an attempt to improve 




throughput by avoiding the start-stop ap- 
proach implemented in the ACK/NAK 
send and receive scheme of XMODEM . 
Windowed protocols assume that the 
blocks, or "packets," are received with- 
out error, a kind of "expect the best" ap- 
proach. Such protocols do not wait for 
the ACK before sending the next packet. 

The receiving systems do send ACK 
signals; the sending systems just don't 
rely on receiving that ACK before send- 
ing the next packet. If an error occurs, 
the receiver sends a NAK to the transmit- 
ting computer; if the transmitting com- 
puter still has the failed packet in its 
memory, it resends it and proceeds. And 
there's the catch. 

The failed packet must still be in the 
transmit buffer, and that buffer has a fi- 
nite length. All windowing protocols set 
a maximum window size; W/XMODEM 
uses a four-packet window. This means 
that the transmitting computer can send 
a maximum of four packets without get- 
ting a reply from the host. If this weren't 



the case, error recovery wouldn't be 
possible. 
Now let's take a look at the tests. 

Basic Bits 

The basic criterion for judging the effi- 
ciency of a protocol is to measure its 
throughput. Throughput, as defined 
here, is the amount of information being 
transferred from one system to another in 
the form of bits per second (bps). 

Each character transferred consists of 
8 bits. In addition, computer communi- 
cations requires that the system send a 
start and stop bit, as well. The start bit 
lets the receiving computer know that the 
next 7 or 8 bits contain information. The 
stop bit tells the receiving computer that 
the whole character has been transmitted 
and to prepare for the next character. 
(These start/stops are also called fram- 
ing bits because they frame the data bits.) 

All this means that each character (8 
bits) sent actually "costs" 10 bits. Thus, 

continued 
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Table 1: Results of tests 


using Procomm Plus and a 2400-bps 


modem to 


upload and download a 


45K-byte file across 


the country over 


regular 


telephone lines. The straight ASCII transfer, 


included for comparison, was 


riddled with errors. The ZMODEM transfer was the winner, 


while XMODEM 


fared miserably. 










Protocol 


Speed 




Throughput 


Efficiency (%) 


ASCII (upload) 


1200 




880 


73 


ASCII (upload) 


2400 




1720 


71 


ASCII (download) 


1200 




1170 


97 


ASCII (download) 


2400 




2325 


96 


XMODEM (upload) 


1200 




647 


54 


XMODEM (upload) 


2400 




1534 


64 


XMODEM (download) 


1200 




663 


55 


XMODEM (download) 


2400 




1600 


66 


YMODEM (upload) 


1200 




1045 


87 


YMODEM (upload) 


2400 




2200 


91.6 


YMODEM (download) 


1200 




1090 


91 


YMODEM (download) 


2400 




2035 


84 


YMODEM-g (upload) 


1200 




Failed 


N/A 


YMODEM-g (upload) 


2400 




Failed 


N/A 


YMODEM-g (download) 


1200 




Failed 


N/A 


YMODEM-g (download) 


2400 




Failed 


N/A 


ZMODEM (upload) 


1200 




1120 


93 


ZMODEM (upload) 


2400 




2268 


94.5 


ZMODEM (download) 


1200 




1158 


96 


ZMODEM (download) 


2400 




2305 


96 


W/XMODEM (upload) 


1200 




940 


78 


W/XMODEM (upload) 


2400 




1700 


70 


W/XMODEM (download) 


1200 




690 


57 


W/XMODEM (download) 


2400 




2100 


87.5 


N/A = not applicable 











under optimum conditions, a 2400-bps 
modem would send 240 characters per 
second (cps), since 2400/10 = 240. In 
reality, this rarely happens. Why? File 
transfer overhead, or artificial delays, 
are imposed on each data transfer by any 
of several factors. These delays are in- 
curred in your file transfers by network 
flow controls (XON/XOFF), satellite re- 
lays, noisy telephone lines, and the send- 
ing and receiving of ACK/NAK signals. 
To figure out the efficiency of a proto- 
col, you divide the throughput by the 
rated speed of the modem. First, deter- 
mine the number of characters per sec- 
ond transferred; you divide the file size 
by the total number of seconds needed to 
transfer it. To figure the throughput in 
bps, you multiply the cps by 10. To fig- 
ure the efficiency, you divide the speed 
in bps by the rated speed of the modem. 
Here's an example of a 26,624-byte file 
(26K bytes) that took 126 seconds to send 



via a 2400-bps modem: 

26,624/126 = 211.30 cps 
211.30 x 10 =2113 bps 
2113/2400 = 88 percent efficiency 

In the Field 

Using Procomm Plus and a 2400-bps 
modem on an XT-class PC, I uploaded 
and downloaded a 45K-byte file from my 
home in San Francisco to a bulletin 
board in Washington, DC, over a regular 
telephone line. For comparison's sake, I 
also performed an ASCII (straight text, 
no protocol) upload and download. The 
results are shown in table 1 . 

At first glance, the straight ASCII file 
transfer looks pretty good, but statistics 
lie. The upload was done with flow con- 
trol (XON/XOFF) enabled. The down- 
load had no such flow control; as fast as 
the text scrolled across the screen, I cap- 
tured it to disk. 



What these figures don't show is that, 
even with flow control, the text took sev- 
eral hits, and several large passages of 
the text were garbled and therefore unus- 
able. The same thing happened with the 
download. I was receiving text very fast, 
but noise on the line introduced long 
strings of garbage characters. The result- 
ing file increased in size because of the 
extra garbage characters, and the text 
was unusable. And, of course, straight 
ASCII text is useless for transferring exe- 
cutable files. 

As expected, XMODEM transfers 
were terminally slow due to the turn- 
around time needed to send the ACK/ 
NAK signals after every 128-bit block. 
Over voice-grade lines, the file transfer 
had to resend several failed blocks. 

ZMODEM was the overall best per- 
former. The streaming aspect of ZMO- 
DEM is responsible for this; the protocol 
doesn't depend on any ACK signals from 
the host computer. It simply keeps send- 
ing unless it receives a NAK, at which 
time it falls back to the failed block and 
starts to retransmit from that point. 

YMODEM performed well because of 
the 1 K-byte packet size that reduces the 
interaction of ACK/NAK signals be- 
tween the computers. 

YMODEM-g failed all the tests. With 
no error correction in the protocol and no 
use of error-correcting modems, failed 
blocks went undetected and uncorrected. 
The file transfers attempted just 
wouldn't work. 

W/XMODEM performance was sur- 
prisingly poor, in part owing to its small 
window size (four packets); however, its 
efficiency was still better than that of 
XMODEM. The windowing aspect of 
W/XMODEM allows it to send four 
times the data of a regular XMODEM 
transfer before it has to check to see if 
any failed packets were sent. This de- 
creases the turnaround sufficiently. 

For XMODEM, regardless of file 
transfer rate, the protocol must receive 
an ACK/NAK for every packet sent, and 
when transferring packets in 128-bit 
blocks, that means a lot of time wasted 
on turnaround. These tests suggest that 
windowing improves efficiency some- 
what, but not as much as going to YMO- 
DEM or ZMODEM with their larger 
block length. 

I then performed the same tests, using 
the same setup, over Telenet's packet- 
switched network. (See table 2.) 

Telenet introduces its own flow con- 
trols, and when combined with the host's 
flow control, uploads and downloads 
tended to suffer. 

continued 
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GAUSS 



Instant 

Wait 

Reduction 

Now you can run most routines at or near the capacity of your hardware. 



i 



1 



From Bell Labs to Caltech, research scien- 
tists and engineers have found GAUSS can help 
them solve problems with their PCs that would 
take them hours longer 
with conventional lan- 
guages. And not only 
does GAUSS run fast, 
it's easier to program 
because its language is 
closer to mathematical 
syntax. GAUSS allows 
you to easily enter 
your own ideas even if 
you are not a program- 
mer and saves time by 
including over 200 
mathematical routines. 
You can even call your favorite Fortran, C or 
assembler subroutines. 

Now GAUSS 2.0, the second generation of 
the new breed of matrix handling programming 
languages is available, with indexed, easier-to 
use documentation, on-line debugger and 
Smart™ on-line help that can even handle your 
own functions. And GAUSS 2.0 is faster, up to 
20% on some calculations, compared to our 
previous versions. 

The GAUSS system includes publication 
quality graphics and a library of mathematical 



90 x 90 Double Precision Matrix Multiply 



lviO seconds 

Microsoft C 
Version 5.1 



l^ a /seconds 

Ryan McFarland 
Fortran 2.43 



routines and applications, documented in the 
updated 2.0 manual. All this for the total price 
of just $395. So don't waste another minute 

running at half speed, 
order GAUSS 2.0 
today. 

We're so sure 
GAUSS will make 
you more productive, 
giving you more an- 
swers to more ques- 
tions more quickly, 
that we guarantee it. 

If you are not 
completely satisfied 
with the power, speed 
and flexibility of 
GAUSS simply return it for a full refund. No 
questions asked. Call (206) 631-6679 to order. 
GAUSS - faster, easier, smarter... guaranteed. 



J 



OaO seconds 

Gauss 
Version 2.0 





GAUSS 2.0 



FOR IBM PC-XT-AT-PS/2 & COMPATIBLES 
WITH MATH COPROCESSOR 

BY APTECH SYSTEMS, INC. 

26250 -196th Place SE 

Kent Washington 98042 

Phone (206) 631-6679 

FAX (206) 630-1220 

CALL OR WRITE FOR FREE BROCHURE 
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Table 2 : Results of the same tests as in 


table 1 


, performed over Telenet 's 


packet-switched network. Note that the 


efficiency of all the file transfer 


protocols was decreased. XMODEM suffered 


the worst, probably because of 


the combination of its short block length and Telenet's flow 


controls. 


Protocol 


Speed 
(bps) 




Throughput 
(bps) 


Efficiency (%) 


ASCII (upload) 


1200 




745 


61 


ASCII (upload) 


2400 




1688 


71 


ASCII (download) 


1200 




1096 


91 


ASCII (download) 


2400 




2160 


90 


XMODEM (upload) 


1200 




545 


45 


XMODEM (upload) 


2400 




1058 


44 


XMODEM (download) 


1200 




417 


35 


XMODEM (download) 


2400 




700 


30 


YMODEM (upload) 


1200 




956 


79 


YMODEM (upload) 


2400 




1995 


83 


YMODEM (download) 


1200 




1058 


88 


YMODEM (download) 


2400 




2024 


84 


YMODEM-g (upload) 


1200 




Failed 


N/A 


YMODEM-g (upload) 


2400 




Failed 


N/A 


YMODEM-g (download) 


1200 




Failed 


N/A 


YMODEM-g (download) 


2400 




Failed 


N/A 


ZMODEM (upload) 


1200 




1069 


89 


ZMODEM (upload) 


2400 




2200 


92 


ZMODEM (download) 


1200 




1089 


90 


ZMODEM (download) 


2400 




2289 


95 


W/XMODEM (upload) 


1200 




786 


65 


W/XMODEM (upload) 


2400 




1985 


82 


W/XMODEM (download) 


1200 




587 


48 


W/XMODEM (download) 


2400 




1865 


77 


N/A = not applicable 











XMODEM performed miserably. The 
long turnaround time after each 128-bit 
block, combined with the delays of Te- 
lenet, wreaked havoc on download time. 

ZMODEM again won out as the best 
performer. This is no surprise, since 
ZMODEM was specifically designed to 
operate over packet-switched networks. 
Telenet's network operates over satellite 
links, and there are inherent delays in the 
network. These delays slow up the ACK/ 
NAK signals between computers. Be- 
cause ZMODEM doesn't expect any 
ACK signals, it overcomes this pitfall. 

YMODEM performance placed sec- 
ond; again, because of the lK-byte 
packet size, the delays in turnaround are 
diminished. 

YMODEM-g failed over Telenet, as it 
did over voice-grade lines. Use of error- 
correcting modems would help solve this 
problem, but to get full performance out 
of this protocol, you really need error- 



correcting modems and leased lines. 

W/XMODEM had fewer errors over 
Telenet than voice grade lines. That's be- 
cause the packet-switched network is de- 
signed to carry data and, therefore, is 
less susceptible to noise than ordinary 
phone lines. But W/XMODEM 's effi- 
ciency over Telenet showed a decrease in 
all tests, except for the 2400-bps upload. 
Why the discrepancy? Perhaps there was 
less traffic on the network during the 
2400-bps tests; my notes show that these 
tests were done around midnight, while 
the others were done during early eve- 
ning. As traffic increases on a network 
like Telenet, the network must perform 
many more "housekeeping" functions. 
Housekeeping involves everything from 
addressing each packet to figuring out 
the packet's correct routing. At any one 
time, thousands of packets are traveling 
over Telenet, and when traffic increases 
it's possible to run into a kind of infor- 



mation gridlock. Conversely, when 
you're using the network during off-peak 
times (usually late at night), there's less 
traffic and, therefore, less housekeeping 
needed. 

The Envelope, Please 

ZMODEM is the overall winner, so why 
are people still using XMODEM? Habits 
are hard to break. Clearly, you can save 
time and money by switching to a differ- 
ent protocol. The trouble is, not all sys- 
tems support ZMODEM. 

If you find yourself facing extensive 
file transfers, and ZMODEM isn't avail- 
able, try YMODEM. Most systems, in- 
cluding BIX, now support YMODEM. 
The popular TBBS bulletin board soft- 
ware program also supports YMODEM. 
The lK-byte packet size of YMODEM 
makes this an efficient protocol, as the 
tests show. Using YMODEM is no great 
technical leap for the user, and XMO- 
DEM fans will have no trouble switching 
to this more efficient protocol. 

On Your Own 

Several factors come into play when run- 
ning tests like these. I used real-world 
examples, so your mileage may vary. 
Tests under lab conditions would be 
much different, but nobody transfers 
files under laboratory conditions. 

Your choice of a long-distance phone 
company plays into the equation, too. 
I've found US Sprint to be more reliable 
than MCI, perhaps due to its fiber-optic 
network. AT&T is still the best route for 
its consistently clean lines, but it's also 
more expensive than US Sprint. (Note 
than the rate difference in long distance 
carriers is much smaller than it was a few 
years ago. The difference between US 
Sprint and AT&T long distance charges is 
often only a few cents per minute.) 

The bottom line is to run your own 
tests; there are several other protocols 
not covered here— I'll save those for an- 
other column. In the meantime, don't be 
afraid to experiment with new protocols. 
At worst, you'll waste some time but 
satisfy your curiosity. At best, you'll in- 
crease your on-line productivity and de- 
crease those monthly telecommunica- 
tions bills. For my money, that's a good 
reason to take a chance on change. ■ 

Brock N. Meeks is a San Francisco-based 
freelance writer who specializes in high 
technology. You can reach him on BIX as 
" brock. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Our Printer Sharing Unit 
Does Networking! 



An integrated Solution 

Take our Master Switch 1M , a sophisticated 
sharing device, combine it with MasterNet" 
networking software for PCs, and you've 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 
link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 



MasterLink™ utility diskette for PCs 
comes with every unit and unleashes the 
powerof the switch with its memory-resident 
access to the commands and menus. 

Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we've got 




AROSE 

X^ ELECTRONICS 

tfave a, IR&xe fo you* c&mfiat&i . 



it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 

Commitment to Excellence 

At Rose Electronics, we're not satisfied 
until you're satisfied. That's why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 

Call now for literature or 
more information. 
(800) 333-9343 



P.O. Box 742571 • Houston, Texas 77274 • Tel (713) 933-7673 • FAX (713) 933-0044 • Telex 4948886 
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If your idea of Romance Languages 
includes BASIC and C, then we have a 
co* oV $%p£%0# great deal for you 

M RASCAL 



f 
UNIXC 3 



«v 



S&A 



V) 




dBASE 
XENIX 



D U.S.A $24.95 for 1 year 

□ Canada $26.95 U.S. for 1 year 

□ Bill me 

□ Payment enclosed 

□ Charge to my ( ) VISA ( ) MasterCard 

Account # Company _ 

Expires Address _ 

Signature City/State . 

□ This is a renewal order. Country 

For direct ordering, call toll free 1 800 257-9402 weekdays 
9:00 AM-5:00 PM EST. In New Jersey, call 1 609 426-5535. 
Please allow 6-8 weeks for processing your subscription. 



Packed with in-depth information on the lat- 
est in microcomputing, BYTE magazine is 
written to stimulate the minds of almost half 
a million personal computing experts. Now, 
you too can enjoy BYTE each month at our 
special introductory rate. 

Subscribe now and save $17 off the news- 
stand price... 12 issues for $24.95 instead of 
$42.00... and $5.00 off the regular subscrip- 
tion rate of $29.95. You'll also receive our 
special IBM PC issue as part of your 
subscription! IBJ0618 
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SINCE 1979, 

servicing our PC buyers 
with low pricing, 
technical experience - 
and reliable service. 
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PRODUCTS 



Order Status, 

Technical & Other 

Info: (602) 246-2222 

F 

Call for programs 

not listed. 



1-800-421-3135 mth/n the us a and Canada toll-free 
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ACCOUNTING 

Dae Easy Acct. 3.0 Call 

DacEasyLight $39 

Dae Easy Payroll Call 

Dollars&Sense 94 

Managing YourMoney5.0 117 

Peachtree Complete 149 

Peachtree W/PDQ 220 

Quicken2.0 28 

DATA BASE MANAGERS 

Clipper $410 

Condor3 325 

DataPerfect Call 

DBase 111 Plus 433 

DBaselV Call 

DBase IVProg Ed Call 

DB-XL Diamond 115 

Fox Base Plus 2.1 190 

Genifer 189 

Knowledgeman 2.5 Call 

Paradox2.0 435 

PFS:ProFile Call 

Powerbase 169 

Q&A3.0 Call 

QuicksilverDiamond 329 

Revelation Advanced 460 

RBaseForDOS 425 

Reflex 90 

Relate&Report 112 

VPlnfo 63 

INTEGRATED 

EnableOA $352 

Microsoft Works 83 

PFS 1st Choice 3.0 88 

Smart System 380 

Symphony 2.0 410 

H A 

COMPUTERS 

ARC Call 

ACER 

710w/o Monitor Call 

900 w/o Monitor Call 

AT&T 

6286WGS $1499 

6300 WGS 899 

6386 WGS, 40 MB H.D 2999 

6386, 135MB H.D 4599 

EVEREX 

286, 10MHz, Wait 1149 

286, 10MHz, 1 Wait 999 

286, 12.5MHz, Wait 1349 

NEC Call 

SHARP Call 

TOSHIBA 

T1200FB 1569 

T1200HB 2439 

T1600 3359 

T3100E 2889 

T3200 3629 

T5200 Call 

ZENITH Call 

VGA/EGA BOARDS 

ASTVGA+(16Bit) $349 

ATI EGA Wonder 800 229 

Genoa SuperEG A Hi-Res + 186 

Orchid Designer VGA 800 249 

Orchid Pro Designer 299 

Paradise VGA Plus 269 

Paradise VGA Proff 399 

Vega VRAM Call 

Alt Other EG A Products Call 

HARD CARDS 

Plus20MB $529 

Plus 40 MB 659 



DESKTOP PUBLISHING 

Pagemaker Ver. 3.0 $475 

PFS: First Publisher2.0 73 

Ventura Publisher2.0 470 

CAD/GRAPHICS 

Autosketch Enhanced $61 

Chartmaster 199 

DesignCad2D&3D 148 

Diagram Master 199 

Easy Cad 109 

GenericCad 49 

Generic Cad Level3 109 

Grasp 79 

Harvard Graphics 2.1 265 

In-A-Vision 298 

Math Cad 2.0 245 

Microsoft Chart3.0 225 

Newsroom Pro 65 

PFS First Graphics 1.0 87 

PFS First Publisher 2.0 73 

Printshop 33 

Showpartner FX 199 

COMMUNICATIONS 

Brooklyn Bridge Universal $75 

Carbon Copy Plus 105 

Crosstalk XVI 92 

CrosstalkMK4 110 

Flying Dutchman 64 

PC Anywhere III 69 

Procomm Plus 42 

Remote II 95 

PROJECT MANAGER 

Microsoft Project $299 

Super Project Plus .255 

Timeline 3.0 ....323 

Harvard Total Project Mgr 3 369 



HARD DRIVES 

Seagate ST-225 20 MB w/cont $259 

Seagate ST-238 30 MB w/cont 279 

Seagate 40 MB AT 251 349 

Seagate 80 MB AT 579 

Seagate ST-125 w/cont 319 

Seagate ST-138 w/cont 369 

Priam Call 



MONITORS 



Amdek410 $145 

NECG5 White Call 

NECMultisync2 Call 

NECMultisyncXL Call 

Mitsubishi Diamond 509 

Princeton Max 15 Call 

Princeton Ultra16 Call 

Princeton Ultrasync Call 

Samsung Amber Flat 89 

Samsumg RGB 249 

Samsung EGA 369 

Samsung Multisync 449 

Sigma Laserview Call 

Viking Monitors Call 

Zenith 1490 599 

MICE/SCANNERS 

Complete Scanners Call 

Datacopy Call 

HPScanjet Call 

Logitech 

Clear Call 

HiRes $73 

PS/2 57 

Scanman Call 

Serial 59 

Microsoft 

Busw/Paintbrush Call 

Serialw/Paintbrush Call 



LANGUAGES 

Lattice C Compiler $220 

Microsoft C Compiler Ver. 5.0 Call 

Microsoft Fortran Ver. 4.1 260 

Microsoft Macro Assembler Ver. 5.1 84 

Microsoft Pascal Call 

Microsoft Quick Basic 4.0 59 

Microsoft Quick C Call 

Ryan McFarian Fortran 390 

Ryan McFarian Cobol 612 

Turbo Basic Call 

Turbo C 2.0 Call 

Turbo Pascal 5.0 Call 

Turbo Prolog 2.0 90 

MULTI-USER SOFTWARE 

DBaselVLan Call 

FoxBase + $299 

Microsoft Word -205 

Word Perfect 5.0 Call 

Word Perfect Modules ea 79 

WORD PROCESSING 

BorlandSprint $122 

Grammaticlll 49 

Grandview 169 

Microsoft Word 5.0 Call 

Multimate Advantage II 259 

QandAWrite 110 

Rightwriter 55 

SPF/PC Call 

WebsterSpellcheck 37 

Word Perfect Ver. 5.0 Call 

Word Perfect Executive 1 24 

Word Perfect Library 2.0 65 

Wordstar Pro 5.0 239 

Wordstar2000+ 205 



w 



PRINTERS 



ASTTURBOPS Call 

CITIZEN 

MSP40 $285 

120 D 146 

MSP50 385 

EPSON 

LQ500 349 

LQ850 559 

FX-850 Call 

LASERS 
Other Lasers Call 

OKI DATA 

Laserline6 137 

OKI320 359 

OKI390 499 

PANASONIC 

1124 339 

1091 l-Mz 189 

STARMICRONICS 

NX 1000.... 179 

NX 1000 Color 238 



BOARDS 



AST 

Rampage/2 Call 

Rampage 286 W/512K $399 

Rampage 286 PLUS W/512K Call 

SixpacPlusw/64K 129 

AllOther AST Products Call 

EVEREX 

2MB Above PC/XT w/o Mem 79 

3MB Above AT w/o Mem 89 

INTEL 

Above 286 Plus 416 

Above 286 I/O ....Call 

Above286w/512K 375 

ORCHID 

RamQuestExtraPS/2 Call 

TinyTurbo 289 



SPREADSHEET 

Lotus 1-2-3 $295 

Lucid 3D 86 

Microsoft PC Excel 2 .1 240 

Quattro ... 156 

Surpass . ,..' 329 

Plan Perfect Call 

Twin Advanced 69 

VPPIannerPlus 117 

UTILITIES 

Allways $85 

Core Fast 75 

Copy II PC 19 

Copy write 52 

Cubit 39 

Desqview2.2 72 

Direct Access 49 

Eureka 99 

FastbackPlus Call 

Fastrax 30 

Formtools 56 

Formworxw/Fill & File Call 

GraphintheBox2 Call 

Mace 48 

Mace Gold 79 

Microsoft Windows 286 Ver. 2.1 55 

Norton Advanced 75 

Norton Commanded. 45 

Norton Utilities 48 

PC Tools Deluxe 37 

Prokey4.0 70 

Q DOS II 49 

Sidekick Plus 120 

Sideways 39 

SQZPIus 55 

Super key 59 

Lightning 79 

Timeslips Call 

XTree 35 



MODEMS 

AZ2400 INTw/o Soft $129 

Everex 300/1200 w/Soft 69 

Everex 2400 EXT„ Error Cor 1 89 

Hayes 1200 EXT w/o soft 299 

Hayes 1200B INTw/Soft 289 

Hayes2400 EXT w/o Soft 435 

Migent Pocket Modem 114 

U.S. Robotics 2400 w/o Soft 335 

ACCESSORIES 

CopyllPCDeluxeBd $101 

CurtisRuby + 69 

Logical Connection 512K Call 

Mach III Joystick 36 

Masterpiece 85 

Masterpiece + 95 

Targus Laptop Bags Call 

150 Watt PowerSupply 69 

No Charge for 
MasterCard or Visa 

MaiteiCord VISA 



TERMS 



Shipping on most software is 55. 00. 
AZ orders + 6.7% sales tax. 
Personal/company check allow 
fourteen (14) days to clear. We 
accept purchase orders from 
authorized institutions for 3.5% 
more than cash price. A ll returns are 
subject to our approval. There will 
be a 20% restock fee. All prices are 
subject to change. Due to copyright 
laws we cannot take back any open 
software. 
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• All Prices are subject to change. • 
» We do not guarantee compatibility. 

• We stock all available products. 

• We welcome international accounts. 
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Saturday 9:00 a.m. - 5:00 p.m. MST 
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Product Focus 



Large-Screen Monitors 



<^ 



Upscale Monitors 



Large-screen monitors 
add a new dimension 
of clarity to 
graphics applications 



Steve Apiki 

and Stanford Diehl 



Bigness has an aesthetic attrac- 
tion all its own. From ancient 
monuments to cars of the fif- 
ties, people have always been 
fascinated by sheer size. But when you're 
selecting a monitor, bigness is more than 
a matter of aesthetics— it actually adds 
utility to the system. 

Dedicated CAD workstations usually 
include large displays, but the benefits of 
a big monitor go beyond CAD. Enlarging 
the display size enhances virtually every 
graphical application, from desktop pub- 
lishing to the myriad software products 
designed for windowing environments. 

Extra screen size translates to an addi- 
tional level of magnification. For CAD, 
more display space allows the designer to 
see fine detail and, at the same time, 
gauge the relationship of individual com- 
ponents to the overall drawing. Desktop 
publishing page displays attain true 
WYSIWYG only if the screen is large 
enough to accommodate an entire page 
layout. 

It's also true that graphical user inter- 
faces (e.g., Macintosh, Windows, Pre- 
sentation Manager, and DESQview) are 
made more efficient with larger desk- 
tops. The trend toward graphical inter- 
faces for general applications makes 
investing in a large-screen monitor an at- 
tractive proposal. 

We looked at 10 monitors that are rep- 
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resentative of the types of large-screen 
color displays available (see table 1). 
Pricing and features vary, but all the 
units have 19- or 20-inch screens. They 
vary in resolution from an EGA-compat- 
ible 640- by 480-pixel display to a 1280- 
by 1024-pixel display. While our pri- 
mary focus was on the 10 color monitors, 
Rick Grehan also evaluated two popular 
monochrome models that are commonly 
used for desktop publishing (see the text 
box 'The Monochrome Option" on page 
170). 

We divided our tests into two catego- 
ries: low-level objective tests using in- 
dustry-standard test equipment, and sub- 
jective evaluations. For the low-level 
tests, we used a Microvision analyzer to 
determine common performance mea- 
surements, such as spot size and mis- 
convergence. 

To test compatibility and to get a feel 
for how the monitors work in real- world 
situations, we ran subjective tests using 
graphics adapters appropriate for each 
monitor. Our pool of graphics boards in- 
cluded a Paradise EGA card, an IBM 
VGA controller, an NEC MultiSync 
board, and a Control Systems Artist 12 
card. Test software was made up of Auto- 
CAD Release 10 and a palette-shifting 
display program developed by the BYTE 
Lab. Photos of each monitor's display of 
text are provided on page 168. 

Setting the Background 

Color monitors operate by activating red, 
green, and blue phosphor dots arranged 
in combinations on the inside face of the 
CRT. Each dot can be turned on by any 
of three electron guns that generate the 
three primary colors. The two monitor 
components that contribute to perfor- 
mance are the electron beam drive cir- 
cuitry and the glass bottle, with its phos- 
phorescent dots, that makes up the CRT 
itself. 

Fabricating a bottle with uniform 
phosphor distribution over an area as 
large as 19 inches is a difficult process 



that adds significantly to the high cost of 
large-screen displays. The bottle's con- 
tribution to the monitor's appearance, 
however, is limited to determining the 
fineness of the dot spacing and the curva- 
ture of the screen. The distance separat- 
ing each dot in an RGB trio is called the 
monitor's dot pitch. While dot pitch rep- 
resents an absolute resolution limit, ob- 
tainable resolution is more dependent on 
the driver circuitry than it is on the pitch 
of the monitor. 

The monitor's internal circuitry con- 
verts input signals from the graphics 
controller into electron gun drive sig- 
nals. The guns scan across the face of the 
CRT at a rate determined by the horizon- 
tal scan frequency. As the beams scan 
each line, the guns switch on and off to 
light individual pixel groups. The fre- 
quency with which the guns can be 
switched is determined by the video 
bandwidth specification. The scan con- 
tinues line by line, top to bottom; a moni- 
tor's vertical frequency measures the 
time required to retrace all the lines that 
make up a screen. 

Bandwidth and horizontal frequency 
together determine a monitor's resolu- 
tion. The total number of dots that a 
monitor can display is determined by the 
bandwidth (number of dots per second) 
divided by the vertical frequency (1 /sec- 
onds per screen). Since the vertical fre- 
quency must be at least 50 Hz to avoid 
flicker, high resolution depends on high 
bandwidth. 

The greater the horizontal frequency, 
the more lines that can be retraced in a 
given vertical scan interval. Higher hori- 
zontal frequency therefore translates to 
greater vertical resolution. Higher verti- 
cal scan rates let displays react more 
quickly and are thus better suited for ap- 
plications involving animation. 

A technique known as interlacing lets 
the monitor trade reaction time for 
greater vertical resolution. Interlacing 
involves scanning only every other scan 
line with each vertical pass. An inter- 



laced monitor has increased vertical res- 
olution, but the two passes required for 
each screen refresh make reaction time 
longer, and some flicker may become 
noticeable. 

Video standards like EGA and VGA 
include specifications for bandwidth and 
horizontal frequencies, so these ratings 
play an important part in determining a 
monitor's compatibility with a given 
standard (see table 2). Multiscan moni- 
tors—those with variable horizontal fre- 
quencies—automatically synchronize 
with adapter outputs that are within their 
range. Monitors that are capable of great- 
er than 640- by 480-pixel resolution re- 
quire nonstandard graphics cards to 
drive them beyond the realm of VGA. 
Nonstandard adapters will not run all 
graphics applications at high resolution; 
vendors must include drivers for each 
software product. 

Monitor inputs can be TTL, analog, or 
both. Graphics adapters that can display 
many different colors (VGA and higher) 
or that have very high bandwidths are 
commonly analog; adapters with capa- 
bilities equal to or below EGA usually 
require TTL monitors . 

User controls, once limited to contrast 
and brightness, now often include so- 
phisticated adjustments for display posi- 
tion and alignment. Many monitors also 
feature a degaussing button to eliminate 
stray magnetic fields that can cause 
interference. 

Behind the Screens 

Our Microvision Superspot 100 system 
performs a variety of objective tests on 
CRTs, returning hard data on key speci- 
fications like spot size, misconvergence, 
time variance, blooming, and voltage 
regulation. Each parameter measures the 
accuracy and consistency of the moni- 
tor's display: Spot size determines 
screen resolution, while the other mea- 
surements reflect the severity of image 
errors introduced by the monitor. 

continued 
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Table 1: A roundup of large-screen 


color monitors shows a 


wide range of features 


and prices. 








Price 


Size 


Display area 
(HxV) 


Maximum 
resolution 


Horizontal 
dot pitch 


Bandwidth 


Chugai Cadvision CPD-2040 


$3495 


19" 


14.2" x 10.3" 


1280 x 1024 


0.31 mm 


120 MHz 


Colorgraphic Communications EG2040 


$2200 


19" 


13" x 10" 


640 x 480 


0.31 mm 


65 MHz 


Electrohome ECM 1911 


$2995 


19" 


15" x 11.5" 


1230 x 960 


0.31 mm 


35 MHz 


Hewlett-Packard D1187A 


1 


20" 


14.2" x 10.8" 


1280 x 1024 


0.31 mm 


100 MHz 


Intecolor MegaTrend/2 E01923 


$2395 


20" 


13.75" x 10.31" 


640 x 480 


0.31 mm 


45 MHz 


Microvitec Definition 1019/SP 


$2395 


19" 


15.3" x 11.2" 


800 x 600 


0.31 mm 


40 MHz 


Mitsubishi HA3905K 


$2720 


20" 


13.8" x 10.4" 


1024 x 800 


0.31 mm 


50 MHz 


Mitsubishi HL6905TK 


$3650 


20" 


13.8" x 10.6" 


1280 x 1024 


0.31 mm 


100 MHz 


Nanao FlexScan Model 9500 


$3999 


20" 


14.2" x 10.6" 


1280 x 1024 


0.31 mm 


120 MHz 


NEC MultiSync XL 


$3195 


19" 


13.8" x 10.2" 


1024 X768 


0.31 mm 


65 MHz 


1 Evaluation unit is a production prototype; price not available at press time. 
N/A ~ Information not available from manufacturer. 













The Superspot 100 employs a linear 
photodiode array composed of 512 pho- 
tosensitive scan elements. Housed within 
an optic module, the array derives a pro- 
file of an external light source by sam- 
pling the response from each photodiode 
element over a specified time interval. 
This grants us a glimpse of the monitor's 
true performance that goes beyond sub- 
jective evaluations and vendor-provided 
specifications. Unfortunately, we were 



unable to test the Chugai Cadvision 
monitor because our pattern generator 
was incompatible with the Cadvision' s 
requirements. 

Before setting up our tests, we had to 
take into consideration the intensity 
range of each monitor, so as not to penal- 
ize monitors with a wide range (see fig- 
ure 1). Intensity, most often measured in 
footlamberts, or f t-L (a common unit of 
luminance), reflects the actual screen 



brightness. Although we have adjusted 
those tests that are affected directly by 
intensity range, you should still keep fig- 
ure 1 in mind as you evaluate the results 
of these tests. 

A wide intensity range offers greater 
control and flexibility. The Intecolor 
MegaTrend/2 sports an impressive inten- 
sity range from 10 ft-L to 30 ft-L; the 
Electrohome ECM 1911, on the other 
hand, ranges from approximately 6 ft-L 



Every copier company talks 
We're doing something about 



Choosing a new copier isn't easy You look at copiers, 
you listen to promises. It all gets very confusing. 

Now, you don't have to listen to a lot of talk about 
promises. You can read ours. Because we put it in 
writing. If you try to compare it to other copier 
guarantees, you'll find there's no comparison. 
Suddenly, a difficult decision becomes a very easy 
choice to make. 

Look at the certificate above. Nobody offers you 
as good a copier guarantee as Harris/3M. So, while 



copier salespeople are all giving you a lot of talk, 
ours will give you something great to read. 

Send in the coupon . Or give us a call K -_ 
at 1-800-TLC-COPY. (In Canada, 
1-519-668-2230.) We'll send you 
our 8-page Consumer Guide to 
Copiers. Then, we can talk 
about it. 




Th 



Harris/3M copiers have features for all sizes of offices. That includes 
the 6070. Seventy copies a minute, guaranteed. 
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Scan frequency 


Vertical 


Interlaced 


Video 


Connectors 


Dimensions 


Weight 




scan frequency 




input 




(inches) 


(lbs.) 


58-70 kHz 


60 Hz 


No 


Analog 


BNC 


20 x 20 x 20 


68.2 


20.0-32.0 kHz 


40-100 Hz 


No 


TTL 


9-pin d-sub 


17 x 18 x 19.5 


66 


15-36 kHz 


45-86 Hz 


Yes 


Analog, TTL 


9-pin d-sub 


17.2 x 19 x 20.8 


72.8 


30-64 kHz 


50-90 Hz 


No 


Analog 


BNC 


17.7 x 19.6 x 21.0 


69.7 


31.5 kHz 


N/A 


No 


Analog 


15-pin d-sub 


18.6 x 18.9 X20.5 


62 


15-36.5 kHz 


45-100 Hz 


No 


Analog, TTL 


9-pin d-sub 


17.6 x 18.5 x 19.4 


59 


15.7-35.5 kHz 


45-80 Hz 


No 


Analog, TTL 


BNC, 15-pin d-sub 


17.7 x 19.6 x 21.0 


66 


30-64 kHz 


50-90 Hz 


No 


Analog 


BNC 


17.7 x 19.6 x 21.0 


64 


31 .5 kHz, 48-50 kHz, 


55-75 Hz 


No 


Analog 


BNC 


18.5 x 19.5 X22.1 


83.6 


64-78 kHz 














21 .8-50 kHz 


56-80 Hz 


No 


Analog, TTL 


BNC, 9-pin d-sub 


18.8 x 18.9 x 21.5 


59.4 



to 8 ft-L. Formisconvergence, time vari- 
ance, and voltage regulation tests, we set 
the monitors to a medium intensity level 
of 11 ft-L, except for the ECM 1911, 
which could reach an intensity of only 
8 ft-L. 

The Superspot 100 measures both 
horizontal and vertical widths of a scan 
line. By deriving the vector sum of these 
two measurements, you can determine 

continued 



Table 2: A summary of video standards; compatible monitors must conform to 
these specifications. 



Graphics 
adapter 



Maximum 
resolution 



Video 
bandwidth 



Horizontal 
scan rate 



Vertical 
scan rate 



Total 
colors 



CGA 
EGA 
VGA 



640 x 200 
640 x 350 
640 x 480 



14.3 MHz 
16.3 MHz 
25.2 MHz 



15.8 kHz 

21.9 kHz 
31.5 kHz 



60 Hz 
60 Hz 
60 Hz 



16 

64 

256k 



about customer satisfaction. 




Yes, I'd like to know more about Harris/3M copiers 
and the Harris/3M Copier Promise. 
Send to Harris/3M, P.O. Box 785, Dayton, OH 45401 



NAME 

COMPANY NAME. 

ADDRESS 

CITY 

PHONE /( 



.STATE. 



.ZIP. 



)- 



I'd also like information on your fax machines. 



MH389 



HARRIS/3M 

Offer is valid for a limited time and other restrictions and limitations apply; see your Harris/3M 
sales representative for details. ©1988 Harris/3M Document Products, Inc. Harris is a trademark 
of the Harris Corporation. 3M is a trademark of the 3M Company. 
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the diameter of a single spot. This repre- 
sents the beam's spot size. While the dot- 
pitch specification sets the resolution 
limit, the spot size gives a more practical 
measure of the monitor's fineness. We 
measured the spot size at center screen 
(see figure 2). 

We also took readings at four different 
brightness levels, representing the full 
intensity range of each monitor. We did 
not adjust these results for brightness 
level because the absolute spot size is im- 
portant for many applications. There- 
fore, you should use the graph in con- 



junction with figure 1 . For example, the 
MegaTrend/2 and the NEC MultiSync 
XL have similar spot sizes at low inten- 
sity, but the MegaTrend/2 achieves this 
result at more than double the intensity. 
Each bar in the graph represents the cu- 
mulative result of spot sizes at all four 
brightness levels. For all the graphs (ex- 
cept figure 1), a smaller bar indicates 
better performance. 

In a perfectly designed monitor, spot 
size will remain constant from the center 
of the screen (best case) to the corner of 
the screen (worst case). Figure 3 charts 



the change in spot size from center to 
corner. The Nanao FlexScan Model 
9500 registered the smallest amount of 
change. The Mitsubishi monitors re- 
turned contrasting results: the Diamond 
Scan HL6905TK varied little, while the 
HA3905K fluctuated widely at each 
brightness level. 

As intensity increases, the spot size 
tends to enlarge, adversely affecting the 
monitor's resolution. Figure 4 tracks the 
extent of this blooming. We adjusted the 
results so that the data reflects the actual 
bloom and not the monitor's intensity 



Figure 1: A map of the intensity range for each monitor. 
The Intecolor MegaTrend/2 sports an impressive range of 20 
footlamberts. 

Figure 2: Beam spot size at center screen. The stacked bars 
are cumulative results for four different brightness levels. 

Figure 3: This test tracked the change in spot size from center 
screen to the corner. Ideally, spot size should remain constant. 

Figure 4: A graphical illustration of how much a spot will 
enlarge, or "bloom, " as intensity increases. Results were 
adjusted for intensity range. 

Figure 5: Each bar in the stack represents time variances at 
different frequencies— high-frequency jitter, moderate- 
frequency swim, and low-frequency drift. Low values are 
desirable. 

Figure 6: These results show how well the red, blue, and green 
electron beams are aligned. The lower the error, the better. 

Figure 7: We examined change induced by energy variances 
(a reflection on the quality of voltage regulation) at the top and 
at the side of the screen. The stacked bars show cumulative 
results. Monitors with the shortest bars fared the best. 
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range. The FlexScan and the Mitsubishi 
HA3905K bloomed little; the Color- 
graphic Communications EG2040 suf- 
fered from excessive blooming. 

The three types of time variations- 
high-frequency jitter, moderate-fre- 
quency swim, and low-frequency drift- 
can all be annoying and can contribute to 
eyestrain. The Superspot 100 measures 
time variance by sampling the shift of 
the beam position at three different fre- 
quency intervals (see figure 5). Measur- 
ing jitter involves sampling the beam's 
position every half second; similar sam- 



ples are taken at 10-second intervals for 
swim and every 60 seconds for drift. 

Four different tests registered time- 
dependent horizontal variance at center 
screen, horizontal variance at the corner, 
vertical variance at center screen, and 
vertical variance at the corner. Each bar 
in the stack represents an average of the 
four figures. Microvitec's Definition 
1019/SP performed poorly on all three 
variance measurements, while, once 
again, the FlexScan scored well. 

Misconvergence defines the alignment 
error of the red, blue, and green electron 



guns. Displays with high misconver- 
gence can display color inaccurately. We 
tested both horizontal and vertical mis- 
convergence (see figure 6). The tests 
track red-to-green, blue-to-green, and 
red-to-blue error; these three values are 
averaged to determine overall horizontal 
or vertical error. The best monitors will 
return results close to the zero line, re- 
flecting low error and precise alignment. 
Both Mitsubishi monitors displayed 
low error on the horizontal misconver- 
gence tests, along with the Hewlett-Pack- 

continued 
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Chugai Cadvision CPD-2040 




Electrohome ECM 1911 
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Intecolor MegaTrend/2 
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Mitsubishi HA3905K 
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Colorgraphic Communications EG2040 Cornerstone Technology DualPage 
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Elite Designview 19 





Microvitec Definition 101 9/SP 



Hewlett-Packard D1187A 



swi muting 

SWIMMING 



swi mmi ng 



Mitsubishi HL6905TK 




Nanao FlexScan Model 9500 



NEC MultiSync XL 



Photo 1: Sample text displays for each monitor. Varying levels of contrast, clarity, and resolution (in the relative density 
of each character) are evident. Monitors shown with other than standard IBM characters do not support standard 
graphics adapters. 
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ard Dl 187A and the Electrohome ECM 
1911. The latter two also scored well on 
the vertical misconvergence tests. Keep 
in mind, however, that we tested the 
ECM 191 1 at a lower intensity level. 

Another factor that can contribute to a 
lack of consistency is poor voltage regu- 
lation. A good monitor should keep the 
beam in the same position at both low 
energy levels (with most of the screen 
dark) and high energy levels (mostly 
bright). To measure the quality of a 
unit's voltage regulation (see figure 7), 
we marked the position of a horizontal 
line at the top of a black screen and mea- 
sured the change in position of that line 
when all bits were turned on. We then 
tracked the movement of a vertical line at 
the side of the screen in the same way. 
The FlexScan and the Dl 187 A displayed 
the best voltage regulation. The FlexScan 
and the HL6905TK had perfect voltage 
regulation at the side of the screen. 

The Big Picture 

The results of our subjective evaluations 
are described below. For each monitor, 
we tested compatibility with the graphics 
boards described earlier. We also evalu- 
ated overall display quality (see photo 1) 
and examined the color output using a 
VGA and EGA palette-display program, 
where applicable. 

Chugai Cadvision CPD-2040: The 
Cadvision sits in a class by itself— it's the 
only large-screen monitor we reviewed 
that doesn't maintain compatibility with 
any PC graphics standard (see photo 2). 
This monitor, which is available for 
$3495, requires a high-resolution board 
like the Control Systems Artist 12, and 
so it could not be run through our 
EGA/VGA test equipment. 

The display is best suited for CAD or 
other detailed work, and not for use as a 
primary monitor. Its most common use is 
as the second monitor in a two-monitor 
command/display system. The Cadvision 
does, however, show some flicker when 
it's placed close to another monitor; we 
tested it alongside a Compaq VGA dis- 
play and found disturbances when the 
tubes were less than 2 feet apart. 

Though we couldn't do objective test- 
ing, the Cadvision 's display is clear and 
sharp. There were no problems with 
bright spots near the edges of the screen 
and no noticeable misconvergence. Setup 
is simple, with a front-panel power 
switch and four rear-panel BNC connec- 
tors for video input. The monitor rests 
easily on the standard tilt/swivel stand. 

If you require 1280- by 1024-pixel res- 
olution but don't need compatibility with 
standard cards, the Cadvision may be an 



option worth considering. 

Colorgraphic Communications 
EG2040: At the low end in both resolu- 
tion and price, the EG2040 offers large- 
screen EGA performance for a relatively 
modest $2200. While the maximum res- 
olution, 640 by 480, is high enough for 
VGA, the monitor supports TTL inputs 
only. 

The rear panel features two 9-pin d- 
sub connectors, one for TTL in and one 
for TTL out, so you can daisy chain simi- 
lar monitors. There's a rear-panel de- 
gaussing button. The 2-foot-long cable 
supplied with the EG2040 is much too 
short, but it's a standard EGA cable, and 
replacements are easy to come by. 

The display itself had a few problems 
when we tested it with the Paradise EGA 
card: noticeable overscan lines near the 
top and left side, and visible horizontal 
bars across the screen. Color contrast 
was quite good, lessening the washed-out 
look of most large-screen monitors. 

Electrohome ECM 1911: Although 
most monitors with the kind of resolution 
specifications the ECM 1911 sports 



(1230 by 960) have horizontal scan rates 
in the 60-kHz range, this interlaced 
monitor has scan frequencies compatible 
with all IBM video standards (15 kHz to 
36 kHz), and it worked flawlessly when 
connected to the IBM VGA controller. 

The tinted CRT surface mutes reflec- 
tions but contributes to lower contrast 
and decreased brightness. We noted 
white overscan lines near the edges of the 
screen, but a rear-panel overscan switch 
can increase the display size and push the 
lines out of view. 

Our monitor came with no manual, 
which made determining the function of 
the unusual rear-panel switches diffi- 
cult. There is an auto-position switch and 
four screw knobs for each vertical and 
horizontal size and position. Master po- 
sitioning knobs override the position of 
the other screw knobs. 

The $2995 ECM 1911 handles both 
TTL and analog inputs through separate 
rear-panel connectors. 

Hewlett-Packard D1187A: We evalu- 
ated a production prototype D1187A, as 

continued 




Photo 2: The Chugai Cadvision offered good resolution but was not multisyncing. 
It 's best suited for CAD applications. 
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The Monochrome Option 



Rick Grehan 



High-resolution mono- 
chrome monitors are 
currently the darlings of 
desktop publishers. These 
users need the elbowroom to 
work with full pages of text 
on-screen, but they can't al- 
ways justify the cost of 
high-resolution color dis- 
plays. Although these dis- 
plays are also suitable for 
some CAD operations, it's 
often difficult to represent 
different elevations or an 
object's components using 
black and white only. Con- 
sequently, these displays are 
aimed primarily at people 
involved in the publishing 
industry. 

DualPage 

The Cornerstone Technol- 
ogy DualPage derives its 
name from its ability to 
display two full pages of text 
on a vast 19-inch diagonal 
screen (see photo A). Al- 
though it's a monochrome 
display system, you can purchase the 
DualPage's controller board outfitted 
with additional memory in increments 
to provide two, four, or 16 levels of 
gray. Its ability to display gray scales is 
combined with a maximum resolution of 
1600 by 1280 pixels. 

You can install the DualPage's cus- 
tom controller board in either an IBM 
PC XT or AT (or compatible) as either 
the primary or secondary display. The 
DualPage will be content to coexist with 
a Monochrome Display Adapter (MDA) 
or Hercules adapter already in your ma- 
chine (a table in the manual shows 
jumper and switch settings, as well as 
the addresses to the DualPage's display 
memory maps). 

On boot-up, the DualPage appears to 
the system as a Hercules color graphics 
adapter. DualPage comes with a packet 
of disks that include programs that let 
you switch between 40-row and 80-row 
DOS display formats. Both modes pro- 
vide 96 columns, resulting in a "flat- 
tened" look in the 80-row mode. The 
remainder of the programs on the disks 
are drivers for applications like Ventura 




Photo A: The Cornerstone Technology DualPage was 
better of the monochrome units. 



Publisher, AutoCAD, Lotus 1-2-3, and 
others. 

While installing the drivers for Lotus 
1-2-3, I uncovered the only real prob- 
lems I had with the DualPage, and most 
of these had to do with the manual. 
First, when I tried to adjust the bright- 
ness, I found only a single knobless 
plastic stem in the back of the monitor. I 
consulted the manual's index, which re- 
ferred me to page 3-9. There was no 
page 3-9. When I determined that the 
adjustment on the back was indeed for 
brightness, I discovered that the Dual- 
Page is so big (it measures 15/2 inches 
high by 18 inches wide by I6V2 inches 
deep) that I couldn't adjust the bright- 
ness and watch the screen. 

Then I found— by trial and error— 
that the manual had left out a critical 
step in installing the Lotus 1-2-3 graph- 
ics drivers. This was easy to fix, and the 
results were worth it: a whopping 75 
rows by 96 columns of spreadsheet. 

I tested the DualPage using BYTE's 
low-level graphics benchmarks. The 
display was running in Hercules-emula- 
tion mode, and it turned in a perfor- 



the 



mance of about 5.2 seconds 
on the text benchmark and 
1.6 seconds on the graphics 
benchmark. 

The DualPage includes a 
monitor, an adapter, and 
driver software. It also in- 
cludes a one-year limited 
warranty. The adapter will 
run in the IBM XT, AT, 
PS/2 Model 30, and com- 
patibles. The unit is avail- 
able in three configurations: 
black and white ($2395), 
with four levels of gray 
($2550), and with 16 levels 
of gray ($2995). 

Elite Designview 19 

Elite's Designview is a hefty 
19-inch monitor that touts it- 
self as a WYSIWYG display 
with 1280 by 1024 resolu- 
tion, 96 dots per inch, and a 
1 -to- 1 aspect ratio. This 
makes it particularly well- 
suited to desktop publish- 

ing— circles on-screen will 

show up as circles on your 
newsletter. 

The Designview comes with its own 
controller board and— on boot-up— em- 
ulates either an MDA or a CGA moni- 
tor. Unlike the DualPage system, whose 
controller is built on custom hardware 
from the ground up, the Designview 's 
controller is based on the Intel 82786 
graphics coprocessor (see "Inside the 
82786 Graphics Chip" by Bill Nicholls, 
August 1987 BYTE). On-board, the De- 
signview adapter carries its own 512K 
bytes of video memory. 

The Designview's 38-page manual 
leads you through the procedure of in- 
stalling drivers for your favorite appli- 
cation. On the supplied disks, you'll 
find drivers for AutoCAD, PageMaker, 
Gem, Lotus 1-2-3, and many other ap- 
plications. As an added bonus, the De- 
signview's engineers sneaked a Micro- 
soft InPort device connector onto the 
controller board. This means you can 
attach a mouse to the controller. In an 
era when the mouse is becoming indige- 
nous to the computer desk, it's nice to 
see someone tying it so closely to the 
display system. 
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The Designview turned in poor fig- 
ures on the low-level text benchmarks, 
but it produced more acceptable times 
on the graphics benchmarks. Specifi- 
cally, for the 40-column text bench- 
mark, the Designview averaged 40.4 
seconds; for the 80-column text, it 
turned in an average time of 48.1 sec- 
onds; and for the graphics benchmark 
(modes 4, 5, and 6) the Designview' s 
times averaged out to 1 .7 seconds. 

I don't find the poor text benchmark 
times bothersome, however. I can't 
imagine anyone purchasing a large 
display, only to run it under DOS in 
CGA text-emulation modes. This dis- 
play is in its element when working with 
large-area graphics applications, and 
the graphics benchmarks look quite rea- 
sonable. Still, if you do decide to use 
your own word processor with the De- 
signview, you'd have to be a mole not to 
be able to read the display's large, 16- 
by 32-pixel text. 

The cursor-positioning portion of the 
text benchmarks showed up a quirk in 
the Designview 's controller. While the 
cursor was being positioned rapid-fire 
all over the screen, the display tended to 
jump and flicker. I contacted the engi- 
neers at Elite, who attributed the prob- 
lem to an interaction between the tech- 
nique used to refresh the screen and the 
controller's 8-bit bus width. Elite's en- 
gineers stated that the screen flicker oc- 
cured in only a limited number of appli- 
cations (indeed, I observed the flicker 
only during the text benchmark) and 
that when the 16-bit bus version of the 
board was released, the effect would 
disappear. 

At $1695, the Designview includes 
all hardware and software: monitor, 
board, cabling, and disks with drivers- 
plus a three-year parts and labor war- 
ranty. The board is compatible with the 
IBM XT, AT, and clones. (The docu- 
mentation mentions no specific DOS 
dependency— this probably depends 
more on the application programs than 
on their drivers.) At press time, Elite 
said that a 16-bit version of the board 
should be available for the same price by 
the time this article reaches print. Elite 
plans to offer an upgrade to owners of 8- 
bit boards: For $150, you can send the 
company your 8-bit board, and Elite 
will swap it for a 16-bit board. 

Rick Grehan is director of the BYTE 
Lab. He can be reached on BIX as 
lt rick_g. " 



Hewlett-Packard was still preparing an 
initial production run when this article 
went to press. The company assured us 
that the model we reviewed would be 
identical to the production model, which 
is scheduled for release early this spring. 
Price had not yet been determined for the 
unit. 

At first glance, the Dl 187 A seems to 
be akin to Mitsubishi's large-screen 
HL6905TK, with the same cabinet de- 
sign and similar specifications. Like the 
HL6905TK, this monitor has a wide 
range of horizontal frequencies that 
made it compatible with all the analog 
graphics cards we tried. Input connec- 
tions are via five BNC connectors, for 
red, green, blue, and separate or com- 
posite syncs. 

Position and size adjustments are 
made through controls located behind a 
panel cover on the right side of the moni- 
tor. There are two multiple-selection 
switches: one for channel selection and 
one for parameter selection. Each chan- 
nel represents a different input fre- 
quency. Screen parameters like horizon- 
tal and vertical position can be adjusted 
and saved for each channel, so switching 
between graphics adapters requires only 
one initial adjustment. 

There are 10 channels. You can set 
seven of these for any valid input fre- 
quency; two are reserved and preset with 
appropriate VGA and Macintosh II set- 
tings. Channel 0, the "auto" channel, ac- 
cepts up to 1 1 settings separated by at least 
3 kHz; it automatically locks itself to the 
input frequency and uses the correct pre- 
sets. Channel comes with three common 
frequencies preset from the factory. 

The picture display itself is bright, and 
the screen shows virtually no reflec- 
tions. The monitor exhibited no notice- 
able jitter when we ran it close to the 
Compaq 13-inch tube. 

Intecolor MegaTrend/2 E01923: The 
Megatrend/2, like the Cadvision, is a sin- 
gle-input-frequency monitor. Its 31.5- 
kHz horizontal scan rate and 640 by 480 
resolution make it best-suited for VGA 
and Mac II operation. It sells for $2395. 

The monitor has an excellent ergo- 
nomic design, with a small-footprint tilt- 
and-swivel stand coupled with front- 
panel power and degaussing switches. 
The antiglare screen reduces reflections 
to some extent. 

We ran the MegaTrend/2 from an IBM 
PS/2 VGA board. As with many of the 
units we tested, it showed some overscan 
brightness near the perimeter of the 
screen. It also displayed some irregular- 
ity in color: There were two faint red ver- 
tical lines on one side of the screen that 



remained even after degaussing. 

Microvitec Definition 1019 ISP: Mi- 
crovitec's large-screen monitor features 
compatibility with all IBM graphics 
standards and sells for $2395. Resolution 
goes to 800 by 600 pixels; the display is 
noninterlaced. 

The unit has separate 9-pin d-sub con- 
nectors for TTL and analog inputs, lo- 
cated at the back of the monitor. There is 
also a switch for manually selecting the 
number of colors in TTL mode, or for 
setting the monitor to automatically fol- 
low the colors generated by the graphics 
controller. Unfortunately, the power 
switch is also on the rear panel— hard to 
reach behind the 19.4-inch-deep unit. 
Front-panel switches enable input selec- 
tion (TTL/analog), position and size ad- 
justment, and the usual brightness and 
contrast control. 

We tested the display with IBM's VGA 
controller. While the 1019/SP delivered 
excellent color quality, crisp contrast, 
and good brightness levels, it also had a 
few problems. The most important of 
these was the tendency for the image to 
bow at each side, making for curved 
lines and noticeable misconvergence in 
the corners. There were also some over- 
scan lines on the screen, as was the case 
with many of the monitors. 

Mitsubishi HA3905K: The HA3905K 
provides compatibility with all the IBM 
graphics standards and offers 1024 by 
800 resolution. The $2720 unit scans 
from CGA frequencies to just beyond 
VGA, and it also supports the Mac II and 
Apple IIGS boards. It proved compatible 
with the IBM VGA board. 

The rear of the monitor has five BNC 
connectors and a 1 5-pin d-sub connector 
socket. You can choose TTL or analog 
inputs. While in TTL mode, you can set 
text-only mode with white, green, or am- 
ber text, or graphics mode with 8, 16, or 
64 colors. The selection switches are 
poorly labeled and arranged in a diagram 
that's not related to their function. 

But the difficult configuration is only 
one of the unit's problems. The screen 
shows uneven brightness patterns, result- 
ing in a splotchy look at low light levels, 
and some overscan lines are noticeable. 

Mitsubishi Diamond Scan HL6905TK: 
Virtually identical to the Hewlett-Pack- 
ard D1187A in external design, the 
HL6905TK features 1280 by 1024 reso- 
lution and 30- to 64-kHz scanning for 
$3650. 

The HL6905TK monitor has the same 
channel setup as the D1187A. You can 
set viewing parameters for seven chan- 
nels, and the monitor also has preset 

continued 
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channels for Mac II and VGA operation. 
Its broad scan-frequency range made it 
compatible with all the analog graphics 
controllers we used in our tests. 

The HL6905TK has a clear screen that 
provides excellent brightness but gener- 
ated sharp reflections and was hard to 
use in bright light. Unlike the Dl 187A, it 
has an additional switch for selecting in- 
ternal (sync on green) or external sync 
signals. 

While the display showed excellent 
contrast and was generally a good per- 
former, we noticed some nonuniform 
horizontal lines that round toward the 
edges of the display. The disturbance was 
visible only at low light levels, however. 

Nanao FlexScan Model 9500: The 
FlexScan's wide-ranging input frequen- 
cies and top-of-the-line 1280 by 1024 
resolution make it suitable for almost any 
PC application. Handy front-panel con- 
trols and a tilt-and-swivel base contribute 
to a simple setup and make adjustments 
easy (see photo 3). But premium perfor- 
mance carries a premium price— the 
FlexScan sells for $3999. 



c 



hoosing 
the right monitor 
depends heavily on 
your application. 



Input frequencies range from 31.5 
kHz to 78 kHz, with a few gaps between 
the three multiscanning channels. There 
are no channel presets, as with the 
HL6905TK and the D1187A, but front- 
panel knobs for position and size provide 
quick picture adjustments. The front 
panel also includes degaussing and 
power switches. For fine-tuning, there 
are signal attenuation and convergence 
adjustment knobs on the back. Input is 
through five BNC connectors; there are 
also corresponding output BNC jacks for 
the red, green, and blue analog signals. 




Photo 3: The Nanao FlexScan gave the best overall performance in the color 
monitor category. 



The antiref lection CRT produced al- 
most no glare, even in bright light. Con- 
trast was excellent— almost as good as 
the 13-inch Compaq monitor we used for 
comparison. While the monitor worked 
fine with all our analog controllers, it 
showed one compatibility problem when 
using AutoCAD and the Artist 12 board: 
The display had a high background green 
level, giving the picture a strong green 
tint. Disconnecting the external sync in- 
put fixed the problem. The problem 
didn't show up with any other combina- 
tion of application and adapter that we 
tried. 

NEC MultiSync XL: As the extra-large 
version of the original multiscanning 
monitor, NEC's $3195 MultiSync XL 
comes from a line with an outstanding 
reputation. This unit deserves the praise: 
It's easy to configure and easy to use. 
Also, it provides excellent color contrast. 

There are two types of input connec- 
tor, BNC and d-sub. The 9-pin d-sub 
socket limits the bandwidth to 65 MHz, 
but it can be used for TTL or analog in- 
puts. When in TTL mode, you can select 
monochrome text or color graphics and 
set the colors, much as you can on the 
HL6905TK. Positioning switches are 
hidden behind a panel on the front of the 
monitor, and a degaussing button is posi- 
tioned underneath the unit. The package 
includes a tilt/swivel base. 

Colors are on par with the 13 -inch 
Compaq VGA. Contrast is also better 
than average: It gives the MultiSync XL 
less of a washed-out image than most of 
the other large-screen devices. The mon- 
itor works with EGA, VGA, and NEC 
MultiSync adapters. The one problem we 
had came when we used the MultiSync 
XL close to the Compaq monitor— the 
MultiSync XL's screen showed unac- 
ceptable flicker when the displays were 
less than 2 feet apart. 

The Best of the Biggest 

Choosing the right large-screen monitor 
depends heavily on your application. For 
pure desktop publishing work, the mono- 
chrome monitors deliver impressive res- 
olution and full-page displays for less 
money. For dedicated CAD work, the 
Chugai Cadvision CPD-2040 offers 
some impressive specifications. The 
NEC MultiSync XL still sets the stan- 
dard for flexibility and ease of use. 
Three of these monitors, though, stand 
out on both our subjective and objective 
tests: the Hewlett-Packard D1187A, the 
Mitsubishi Diamond Scan HL6905TK, 
and the Nanao FlexScan Model 9500. 
The HL6905TK offers 1280 by 1024 

continued 
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Model mode (3D) or picture mode (2D) 
selectable at any time 

Optional "pop-up" icon or text command 
structure 

A dynamic on screen example available for 
each of 200 + commands 

Displays up to 14 active views 
simultaneously 

Dynamic rotation and translation of views 

Modification of entities 

Complex surfaces 

Dimensioning and tolerancing includes 18 
options 

Multiple utility commands available during 
sessions 

Efficient file storage, security, back-up and 
recovery 

Three levels of documentation 

24 hour telephone availability 



"Maxxicadd stands as one of the most 
promising CAD products in today's market/' 

"Maxxicadd's remarkably simple user 
interface and on-line animated help facility 
is a dealer's dream come true. Within a day 
any dealer (or, for that matter, user) can 
learn enough of the package to be giving 
demonstrations. " 

- Reprinted from Computer Graphics Today, August, 1988 



'Engineering Tools For The Twenty First Century' 




Call toll-free for more information and 

a demonstration disk. 

1-800-628-2828, Ext. 923 



COMPUTER RESOURCE TECHNOLOGY CORP. 2164 East Broadway Road, Suite 310 



Tempe, Arizona 85282 



(602) 921-9638 
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Computers For 
The Blind 

Talking computers give 

blind and visually 

impaired people access 

to electronic 

information. The 

question is how and 

how much? 

The answers can be 
found in "The Second 

Beginner's Guide to 

Personal Computers for 

the Blind and Visually 

Impaired" published by 

the National Braille 

Press. This 

comprehensive book 

contains a Buyer's 

Guide to talking 

microcomputers and 

large print display 

processors. More 

importantly it includes 

reviews, written by 

blind users, of software 

that works with 

speech. 

This invaluable 
resource book offers 

details on training 
programs in computer 

applications for the 

blind, and other useful 

information on how to 

buy and use special 

equipment. 

Send orders to: 

National Braille Press Inc. 

88 St. Stephen Street 

Boston, MA 02115 

(617) 266^6160 

$ 12.95 {or braille or cassette, $14.95 for 
print. ($3 extra {or UPS shipping) 

NBP is a nonprofit braille printing and 
publishing house. 
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Company 


Information 


Chugai Boyeki America 


Intecolor Corp. 


55 Mall Dr. 


2150BoggsRd. 


Commack, NY 11725 


Duluth, GA 30136 


(800) 422-6707 


(404) 623-9145 


Inquiry 1027. 


Inquiry 1033. 


Colorgraphic 


Microvitec, Inc. 


Communications Corp. 


1943 Providence Court 


5388 New Peachtree Rd. 


Airport Perimeter 


Atlanta, GA 30341 


Business Center 


(404) 455-3921 


College Park, GA 30337 


Inquiry 1028. 


(404)991-2246 




Inquiry 1034. 


Cornerstone Technology 




1883 Ringwood Ave. 


Mitsubishi Electronics 


San Jose, CA 95131 


America, Inc. 


(408)279-1600 


991 Knox St. 


Inquiry 1029. 


Torrance, CA 90502 




(213)515-3993 


Electrohome, Ltd. 


Inquiry 1035. 


809 Wellington St. N 




Kitchener, Ontario 


Nanao USA Corp. 


Canada N2G 4J6 


23510 Telo St., Suite 5 


(519)744-7111 


Torrance, CA 90505 


Inquiry 1030. 


(213)325-5202 




Inquiry 1036. 


Elite Business Applications 




4201 Remo Crescent Dr. 


NEC Home Electronics 


Bensalem, PA 19020 


(U.S.A.), Inc. 


(215)639-9567 


Personal Computer 


Inquiry 1031. 


Products Division 




1255 Michael Dr. 


Hewlett-Packard 


Wood Dale, IL 60191 


Customer Information Center 


(312)860-9500 


19310 Prune Ridge Ave. 


Inquiry 1037. 


Cupertino, CA 95014 




(800) 752-0900 




Inquiry 1032. 





resolution, low blooming, consistent spot 
size from center to corner, and adequate 
voltage regulation. A broad scan range 
provides excellent compatibility. Only 
excessive variance and a hefty price tag 
hold it back. 

The D 1 1 87A hangs near the top of the 
pack on almost every test we performed. 
It boasts the lowest spot size at center 
screen, and only the FlexScan posts a 
better corner spot size. Furthermore, its 
impressive spot size is not degraded at 
high intensity or when moving from cen- 
ter to corner. Variance measurements are 
within acceptable limits, and it scores 
well on both convergence tests. Round 
this off with 1280 by 1024 resolution and 
the best voltage regulation of the group, 
and you have a monitor that's hard to 
beat. Depending on how Hewlett-Pack- 



ard prices this model, it may deserve a 
close look. 

At $3999, the FlexScan was the most 
expensive monitor we tested. Not sur- 
prisingly, it was also among the best, at- 
taining top-of-the-line status for every 
specification and t\try test. It boasts 
1280 by 1024 resolution, extremely ver- 
satile scanning frequencies, fine spot 
size, the lowest blooming of the bunch, 
the least amount of change from center to 
corner, the best marks on all three vari- 
ance tests, consistently low misconver- 
gence error, and excellent voltage regula- 
tion. If you want the best, pay the price; 
because without a doubt, this is it. ■ 

Steve Apiki and Stanford Die hi are BYTE 
Lab testing editors. They can be reached 
on BIX as "apiki" and "sdiehl. " 
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FLEXSCAN 9070S, PC Hi-Res 
That Looks Like a Million. 



The FLEXSCAN 9070 Multiple Scan 
monitor is of course compatible with 
other multi-scans, but includes 
improvements that will give you the 
professional edge which is the mark 
of a good investment. 
You can extend your multi-scan range 
from 20kHz to 50kHz in practical terms. 
This means that, at the 48-50 kHz 
range, you can make use of PC 
CAD/CAE capabilities at a resolution 
of up to 1024 dots X 768 lines. 
The FLEXSCAN 9070 takes advantage 
of non- interlace high resolution signal 
as high as 1024 X 768 to provide you 
with a flicker free display at much 
brightness. You can also use the 
9070 with IBM PS/2 or VGA 
compatible boards at a high resolution 
mode like 800x600 and 1024x768 
(non-interlace). 

The FLEXSCAN 9070 provides a 
16-inch screen, large enough for 
CAD/CAE and 3-D projections, yet 
small enough to fit comfortably into 
your home work space. 





1024 dots x 768 lines Graphics (Non-interlace) 
AutoCAD 



Also, for your convenience, all 
controls and switches, including the 
alternate video input, are located 
within easy reach on the front panel. 
The FLEXSCAN 9070 is compatible 
with a wide range of IBM, Apple, and 
other products, allow you to use 
all of today's popular programs — at 
a resolution that looks like a million. 



FLEXSCAN 



MODEL 



9070S 



• IBM VGA(PS/2), 8514/A.PGC, EGA 
compatible and CAD/CAE use. 

• Apple Mac. n and SuperMac Spectrum 
compatible 

• Max. 1280 dots X 800 lines high resolution 

• 1024 dots X 768 lines display on 
Non-interlace signal delivers flicker-free 
high-res graphics 

• 20kHz to 50kHz horizontal scan automatic 
adjustment. 50Hz to 80Hz vertical scan 
automatic adjustment 

• 16 inch, 0.31mm dot pitch and newly 
developed XF(Extended Field) Gun to 
obtain both brightness and sharp focus. 

• Front mounted controls including the input 
signal select switch between 2 video input. 

• Selecting white or Amber displays colored 
application in shades of gray or amber 

• Tilt-Swivel stand standard 



NANAO 



® 



NANAO USA CORPORATION 

23510 TELO AVE. .SUITE 5 TORRANCE, CA 90505 
PHONE (213) 325-5202 FAX (213) 530-1679 



Specifications are subject to change without notice. 



APPLE. Macintosh n are registered tradomarks ot Apple Computers Inc ARTIST. ARTIST 1 Plus. ARTIST 10. ARTIST t0/l6are trademarks ot Control Systems Inc. I8M. IBM 
PC,XT,ATandPS/2are registered trademarks of International Business Machines Corporation SupofMac is a trademark ot SuperMac Technology. SuperEGA HiRes. 
SuperVGA and SuperVGA HiRes are trademarks ol Genoa System Corporation Orchid Designer VGA. Orchid Designer VGA-2. TurboEGA and TurboVGA are trademarks ot 
Orchid Technology. Paradise VGA Professional Card. Paradise VGA Plus Card and Autoswitch EGA are trademarks ot Paradise Systems. Inc. Paradise Systems is a 
registered trademark ot Paradise Systems, Inc. VEGA Deluxe and VEGA VGA are trademarks of Video- seven Inc. Metheus is 3 registered trademark of Metheus Corporation. 
Imagraph is a trademark of Imagraph Corporation. AutoCAD is a registered trademark ol Autodesk Inc. GEM is a registered Irademark of Digital Research Inc Lotus and 
1-2-3 are registered trademarks of Lotus Development Corporation. SigmaVGA and SigmaEGA are trademarks ot Sigma designs, Inc. FLEXSCAN is a trademark of NANAO 
CORPORATION. NANAO is a registered trademark of NANAO CORPORATION 
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System Review 




Laptop 

Dilemma 




Choosing between 
the Compaq SLT/286 
and the Ogivar 286 
means defining 
your needs 



Jeff Holtzman 



The Compaq SLT/286 (left) and the Ogivar 286. 



Laptop computers appear to be di- 
verging into two groups. The 
first group, typified by the 
Compaq SLT/286, offers bat- 
tery power for computing wherever you 
are. The second group, including the 
Ogivar 286, is constrained by the need 
for AC power but usually offers an im- 
proved display using a plasma or electro- 
luminescent screen. 

Compaq's new SLT/286 combines a 
VGA-compatible backlit supertwist LCD 
screen, a 12-MHz 80C286, a decent key- 
board, a fast hard disk drive, expandabil- 
ity, ease of servicing, and intelligent 
energy management. It's all packed into 
a diminutive case that occupies about as 
much space as two IBM Technical Refer- 
ence manuals and weighs about as much 
as three bricks. Its only flaw is its cost, 
which approaches the five-digit mark for 
a fully expanded configuration. 

Ogivar' s 286 is a more traditional en- 
try. From a distance, the machine bears a 
strong resemblance to Toshiba's T3100 
and T5100 series. It's an AC-power-only 



machine with an EGA-compatible plas- 
ma display, a 12.5-MHz 80286, and an 
unusual keyboard that supports a French 
character set. 

The Basics 

The SLT/286 comes in two configura- 
tions: the Model 20 ($5399) and the 
Model 40 ($5999). The two machines are 
identical except for the hard disk drives— 
20-megabyte and 40-megabyte, respec- 
tively. Both drives have average access 
times under 30 milliseconds and 1-to-l 
interleaving. You can upgrade a Model 
20 to the larger drive, but it'll cost you 
$1399, more than twice the difference in 
price between the Models 20 and 40. 

Both Compaq models include as stan- 
dard equipment a 1 .44-megabyte floppy 
disk drive; 640K bytes of memory; a 
serial port; a parallel port; ports for an 
external VGA monitor, external floppy 
disk drive or tape backup unit, external 
keyboard, and external numeric keypad; 
and a special port that allows the 
SLT/286 to dock with a desktop expan- 
sion chassis. The machine runs at either 
8 or 12 MHz, keyboard-selectable. 

Compaq says that the expansion chas- 
sis provides two standard 16-bit slots, as 
well as connectors for a standard VGA 
monitor, an Enhanced keyboard, and a 
printer. Unfortunately, the expansion 
chassis was not available for this review. 

Compaq also offers several internal 
expansion options: a second serial port 
or a 2400-bps Hayes-compatible modem; 
up to 3 megabytes of memory, which can 
be configured as either extended or ex- 
panded (EMS 3.2) memory; and a math 
coprocessor, either an 8-MHz 80287 or a 
12-MHz 80C287. Compaq has adapted 
its version of OS/2 1 .0 Standard Edition 
for the SLT/286. 

The 1 -megabyte memory boards mea- 
sure about 3 x h by 1 l A inches and are pop- 
ulated on both sides with surface-mount 
chips. The boards plug into a small edge 
connector that provides the sole mechan- 

continued 
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REVIEW 
LAPTOP DILEMMA 



Compaq SLT/286 



Company 

Compaq Computer Corp. 
20555 FM 149 
P.O. Box 692000 
Houston, TX 77269 
(713)370-0670 

Components 

Processor: 12-MHz 80C286; socket for 
1 2-MHz 80C287 or 8-MHz 80287 
Memory: 640K bytes, expandable to 
3.6 megabytes 

Mass storage: 1 .44-megabyte floppy 
disk drive; 20-megabyte (Model 20) or 40- 
megabyte (Model 40) hard disk drive 
Display: 10-inch diagonal VGA- 
compatible backlit supertwist LCD 
Keyboard: 82 keys 

I/O interfaces: DB-9 RS-232C port; DB- 
25 parallel port; VGA port; DB-37 external 
disk or tape port; expansion chassis 
port; external keypad connector 

Size 

4 1 / 8 x 8V2 x 1 3 1 /2 inches; 1 4 pounds 

Software 

Includes setup, disk cache, and 
expanded memory driver 

Documentation 

Getting Started; System Overview; 
Keyboard User's Reference; User 
Programs Reference; 1 2-MHz 80C287 
Coprocessor Installation Guide; External 
Storage Module User's Guide; 
Asynchronous Communications Board 
Installation Guide; Mass Storage Device 
Installation Guide; Quick Reference 
Guide 

Price 

Model 20: $5399 
Model 40: $5999 
System as reviewed: $8316 

Inquiry 852. 



ical support. With the cover in place, it's 
impossible for a module to pop out of a 
slot. 

My review machine (valued at slightly 
more than $8000) was a Model 40 with 
the internal modem, 2 megabytes of ex- 
pansion memory, and no math copro- 
cessor. Compaq also supplied a copy of 
MS-DOS 3.31. 

During the course of testing, the origi- 
nal machine developed problems with 
the display memory, so Compaq sent a 
replacement Model 20. I disassembled 
both machines, swapped hard disk 
drives, and transferred the modem and 
memory boards over to the new machine. 
In that way I found out that servicing the 
SLT/286 is a snap. 



Ogivar286 



Company 

Ogivar Technologies, Inc. 
7200 Route Transcanadienne 
Ville Saint-Laurent 
Quebec, Canada H4T 1 A3 
(514)737-3340 

Components 

Processor: 1 2.5-MHz 80286; socket for 
80287 coprocessor 
Memory: 640K bytes, expandable to 
4.6 megabytes 

Mass storage: 720K-byte 3 1 /2-inch 
floppy disk drive; 40-megabyte hard disk 
drive 

Display: 10-inch diagonal EGA- 
compatible plasma 
Keyboard: 84 keys 

I/O interfaces: DB-9 RS-232C port; DB- 
25 parallel port; EGA port; external disk 
port; one expansion slot 

Size 

4x14x13 inches; 14 pounds 

Software 

MS-DOS 3.3; Fastwire II 

Documentation 

User's Guide; MS-DOS User's Guide 

Price 

System as reviewed: $4995 

Inquiry 853. 



The standard configuration of the 
Ogivar 286 ($4995) includes a 40-mega- 
byte hard disk drive, a 720K-byte Vh- 
inch floppy disk drive, 640K bytes of 
RAM, MS-DOS 3.3, and a copy of 
Fastwire II, a file transfer utility. Op- 
tions include an expansion chassis, an 
external floppy disk drive, modems, a 
battery pack/auto power adapter, and ex- 
pansion memory. The motherboard can 
hold as much as 2.6 megabytes of mem- 
ory; an expansion slot can hold an addi- 
tional 2 megabytes. 

Compaq Features 

The SLT/286 is innovative. It has a modi- 
fied clamshell design, and the display 
screen tilts up from the rear to reveal the 



detachable keyboard. You can use the 
machine without removing the keyboard, 
but its height above the desk makes this 
uncomfortable. The rechargeable bat- 
tery, which weighs about 2 pounds, is lo- 
cated beneath the keyboard; two latches 
allow you to change batteries quickly. 

The floppy disk drive is on the left, the 
carrying handle is in the middle, and a 
second drive bay is on the right. The 
power switch and power input jack are lo- 
cated on the left side of the machine; the 
modem (or second serial) port is located 
on the right. All six external ports are lo- 
cated on the rear; unlike some laptops, 
the SLT/286 has a flip-down cover that 
protects the ports from the elements. 

Unlike many laptops, the SLT's carry- 
ing handle is positioned so that the ma- 
chine does not hang awkwardly to one 
side when you're carrying it. Beneath the 
handle is a standby-power push button 
and several LEDs: a power indicator, 
separate hard disk and floppy disk drive 
activity indicators, and a low-power indi- 
cator. The floppy drive indicator turns 
orange when a 720K-byte disk is being 
accessed, and green for a 1. 44-megabyte 
disk. The power and low-battery indica- 
tors flash at various rates and in various 
combinations when the SLT/286 is in 
standby mode or when the battery starts 
to run down. 

The SLT/286 weighs 14 pounds; the 
rechargeable battery accounts for 2 
pounds. The external AC adapter adds 
another 2 pounds. In contrast, a Tandy 
Model 100 with power pack and spare 
batteries weighs less than 3 pounds. 
Using the SLT/286 on your lap or carry- 
ing it for long distances will try you 
physically. 

Ogivar Features 

On the outside, the Ogivar 286 bears a 
strong resemblance to Toshiba's AC- 
powered machines. The case features a 
clamshell design in black plastic. The 
floppy disk drive is mounted on the right 
side, the hard disk drive is mounted on 
the left within the case, and a small fan 
located at the rear cools the internal 
components. 

The machine comes standard with 
640K bytes of memory, serial and paral- 
lel ports, and a port for an external disk 
drive. In addition, the machine has one 
proprietary expansion slot; currently, 
Ogivar sells a 2400-bps modem, 1 -mega- 
byte and 2-megabyte memory cards, and 
an interface to an external expansion 
chassis. The expansion chassis can ac- 
cept one standard 16-bit expansion card. 
Ogivar also sells an external battery pack 

continued 
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Compaq SLT/286, Ogivar 286 



APPLICATION-LEVEL PERFORMANCE 



WORD PROCESSING Compaq Ogivar 

XyWrlte 111+ 3.52 Med./Large Med./Large 

Load (large) :15 :13 

Word count :05/:36 :05/:34 

Search/replace :08/:31 :08/:31 

End of document :03/:19 :02/:19 

Blockmove :12/:12 :12/:12 

Spelling check :15/1:55 :15/1:49 

Microsoft Word 4.0 

Forward delete :23 :23 

Aldus PageMaker 1 .0a 

Load document :10 :20 

Change/bold :40 :41 

Align right :29 :31 

Cut 10 pages :25 :28 

Place graphic :07 :07 

Printtofile 2:42 2:48 



DATABASE 
dBASEIII+ 1.1 

Copy 

Index 

List 

Append 

Delete 

Pack 

Count 

Sort 



Compaq Ogivar 



1:09 
:08 

1:07 

2:16 
:02 

1:47 
:05 

1:04 



55 
21 
53 
57 
03 
38 
18 
24 



□ Index: 



1.95 



1.34 



SCIENTIFIC/ENGINEERING Compaq Ogivar 
AutoCAD 2.52 



□ Index: 

SPREADSHEET 
Lotus 1-2-3 2.01 

Block copy 
Recalc 

Load Monte Carlo 
RecalcMonte Carlo 
Load rlarge3 
Recalc rlarge3 
Recalc Goal-seek 
Microsoft Excel 2.0 
Fill right 
Undo fill 
Recalc 
Load rlarge3 
Recalc rlarge3 



1.77 



1.75 



Compaq Ogivar 



06 
.03 
23 
12 
:06 
02 
06 



:09 
3:27 
:01 
:38 
:02 



05 
02 
:24 
11 
:06 
02 
:05 

09 
14 
03 
38 
:02 



Load SoftWest 

Regen SoftWest 

Load StPauls 

Regen StPauls 

Hide/redraw 
STATA1.5 

Graphics 

ANOVA 
MathCAD 2.0 

IFS800pts. 

FFT/IFFT 1024 pts. 



3:41 

3:26 

1:03 

:58 

49:19 

1:38 
:59 

2:02 
2:26 



3:40 

3:25 

1:01 

:54 

46:07 

1:57 
:57 

1:54 
2:16 



□ Index: 

COMPILERS 
Microsoft C 5.0 

XLisp compile 
Turbo Pascal 4.0 

Pascal S compile 



0.61 



0.62 



Compaq Ogivar 

6:08 7:03 

:06 :07 



□ Index: 



□ Index: 



1.69 



1.45 



1.67 



1.63 



All times are in minutes:seconds. Indexes show relative performance; for all indexes, an 8-MHz IBM PC AT=1 . 



LOW-LEVEL PERFORMANCE! 



N/A=Not applicable, 

1 All times are in seconds. Figures were generated using the 8088/8086 
versions (1.1) of Smali-C. 

2 The errors for Floating Point indicate the difference between expected and 
actualvalues, correct to 10 digits or rounded to 2 digits. 

3 Times reported by the Hard Seek and DOS Seek are for multiple seek 
operations (number of seeks performed currently set to 100). 

A Read and write times for File I/O are in seconds per 64K bytes. 
5 For the Livermore Loops and Dhrystone tests only, higher numbers mean 
faster performance. 



CONVENTIONAL 
BENCHMARKS 

Compaq Ogivar 

UNPACK 4111.12 3835.61 
Livermore Loops 5 

(MFLOPS) N/A 0,01 
Dhrystone (MS C 5.0) 

(Dhry/sec) 2557 2750 




Compaq SLT/286 



7.7 



Ogivar 286 



6.8 



6.8 



Zenith S u pers Port 286 6.4 



IBM PS/2 Model 50 6.3 



IBM PC AT 5 



□ 

Word 
Processing 

□ 

Spreadsheet 

□ 

Database 

□ 

Scientific/ 
Engineering 

□ 

Compilers 



"Cumulative application index. Graphs are 
based on indexes at left and show relative 
performance. 



Compaq SLT/286 



CPU Compaq Ogivar 


DISK I/O 


Compaq Ogivar 


VIDEO 


Compaq Ogivar 


Matrix 


7.74 


7.27 


Hard Seek 3 






Text 






String Move 






Outer track 


3.33 


3.31 


ModeO 


5.97 


7.21 


Byte-wide 


53,88 


50.22 


Inner track 


3.35 


3.33 


Mode 1 


5.93 


7.20 


Word-wide: 






Half platter 


9.05 


9.98 


Mode 2 


5.87 


6.98 


Odd-bnd. 


53.88 


50.24 


Full platter 


10.10 


16.65 


Mode 3 


5.88 


6.96 


Even-bnd. 


26.97 


25.12 


Average 


6.46 


8.32 


Mode 7 


N/A 


N/A 


Sieve 


49.27 


46.12 


DOS Seek 






Graphics 






Sort 


38.94 


36.29 


1 -sector 


13.30 


15.05 


CGA: 












32-sector 
File I/O* 


19.99 


61.09 


Mode 4 
Mode 5 


3.46 
3.46 


3.29 
3.29 


□ Index: 


1.59 


1.70 








Seek 


0.21 


0.21 


Mode 6 


3.68 


3.50 


FLOATING POINT 




Read 


0.61 


0.80 


EGA: 






Compaq Ogivar 


Write 


1.06 


1.06 


Mode 13 


5.73 


5.05 


Math 


N/A 


N/A 


1-megabyte 






Mode14 


6.28 


5.60 


Error 2 






Write 


4.14 


7.96 


Mode15 


N/A 


N/A 


Slne(x) 


N/A 


N/A 


Read 


3.48 


7.42 


Mode 16 


6.30 


5.57 


Error 
e x 












VGA: 
Mode 18 






N/A 


N/A 


□ Index: 


1.77 


1.19 


6.61 


N/A 


Error 












Mode 19 
Hercules 


3.79 
N/A 


N/A 
N/A 


□ Index: 


N/A 


N/A 














□ Index: 


1.43 


1.38 



Ogivar286 



Zenith SupersPort 286 



IBM PS/2 Model 50 



IBM PC AT 



□ 

CPU 

□ 

FPU 

□ 

Disk I/O 

□ 

Video 



For a full description of all the benchmarks, see "Introducing the New BYTE Benchmarks," June 1988 BYTE. 
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Circle 58 on Reader Service Card 



Compact Disk Products, Inc. 



CD ROM/WORM 



~L ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE 



INTRODUCTORY OFFERS 



Hitachi 1503S or 3500S CD-RDM Drive 



with your choice of: 

nra?J Programmer's Reference Library [Microsoft]. . $995 
McGraw HI Science and Technical Reference Set .... $920 

Grolier Electronic Encyclopedia $995 

Microsoft Bookshelf or PG6G Ubrary $895 



CD-ROM SOFTWARE 



n. i 



Oxford English Dictionary EH3 .$945 

Comstock Stock Photography On CD . . . EECT . . . $445 

Educorp Public Domain/Shareware for the Mac IZ13YJ $179 

Ihe New Grolier Electronic Encyclopedia $359 

McGraw Hi or Bookshelf or PD5G [Add $25 for McGraw) . . $269 

Ihe Bble Lbrary $495 

Krk-Othmer Encyclopedia of Chenical Technology $845 

Registry of Mass Spectral Data $2655 

Geovoon U.S. Atlas and Mapmaker $795 



TOLL FREE ORDER LINE • 800-MEGABYTe 



(654-2298)| 



CD-ROM and WORM DRIVES 



Hitachi 15D3S External CD-RDM Drive with Audio $729 

15D3S with Digital Audio Dutput and CD-Capture $1229 

Hitachi 35D0S Internal 1/2 Height CD-RDM Drive w/Audio . . $719 
NEC Intersect CD-RDM Drives for the Apple/Mac .... CALL 

Maxtor BCD MB WORM Drive $3599 

Portable 2BB with CD-ROM Drive and Hard Disk CALL 

CD-Play (5>B9] Pop-cp utity that permts user to play al audio CDs an Hitachi 

and campatble drivea Output to headphores or ernpifier. 

CD-Play-6 ampler ($149] Same features as CD-Play plus the abity to rare two 

paints an an audb DO and bap between them 

CD-AudbFile (St491 Autareteaily creates database records of al your audb CDs 

I r^r^) [""I Alows you to store a preferred play seqi.erte for each d&, 

U/|_J \~* Automatic rec ogntbn of CDs Creates DBase compadble recor ds 



I Compact Disk Products 
223 E. B5th St 
New York, NY 10028 
TeL 212737- 8400 
Fax 212-737- B 28 9 
CompuServe 75530214 



INTERNATIONAL ORDERS A SPECIALTY 



International Agents: 

United Kingdom 

CDROM - New Manor Farm 

Wlnterslow Near Salisbury 

WILTS SP5 1SE 

Tel. 09BO-BB2B90 I 



KP now offers: 
Australia l QraJting Services. 

145 "otham Road I Dal US for yPLT 

Kew. wctoHa 3101 1 optical storage 

Tel. 03-617-5933 I sdutbn, 



People are talking 

When professional FORTRAN programmers develop or port 
large programs they use Lahey's F77L-EM/32 and F77L-EM/16, 
PC Magazine's 1988 Technical Excellence Award Winners. 
F77L-EM/32 is a fast 32-bit protected-mode compiler that 
accesses up to 4 gigabytes of memory on 80386s. F77L-EM/16 
gives 80286 users the power to create 15 megabyte programs. 
These protected-mode FORTRANS include the features that 
have made them, and our F77L and Lahey Personal 
FORTRAN, market leaders: full ANSI 77 Standard, VAX and 
IBM VS extensions, fast compilation, comprehensive 
diagnostics, and a powerful debugger. 



WINNER 




£#•£>> 



When people talk about FORTRAN 
the name mentioned most often is 



Contact us to discuss our products and your needs. (800) 548-4778 

Lahey Computer Systems, Inc. P.O. Box 6091, Incline Village, NV 89450 

Tel: (702) 831-2500 FAX: (702) 831-8123 Tlx: 9102401256 
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that can power the unit for about 50 
minutes. 

The motherboard can hold as much as 
2.6 megabytes of memory. Machines 
sold with less than the maximum are not 
field-upgradable; you must return the 
machine to the factory. Alternatively, 
you can install a 1 -megabyte or 2-mega- 
byte expansion card, but this means you 
give up use of the expansion slot. 

The carrying handle runs the full 
length of the machine and is comfortable 
if you don't have to carry the computer 
for an extended length of time. An op- 
tional carrying case is available. Like the 
SLT/286, the Ogivar 286 weighs in at 14 
pounds. 

LCD versus Plasma 

The SLT/286 display measures 10 inches 
diagonally and has the standard contrast 
and brightness controls. Attaining a suit- 
able display angle is easy because the 
hinge rotates smoothly through a full 
180 degrees. The surface of the display is 
highly reflective, so glare could be a 
problem; however, its smooth rotation 
makes it easy to compensate. 

You can set the SLT/286 up to display 
dark characters on a light background or 
light characters on a dark background. 
The default is light on dark; unfortu- 
nately, there is no simple way to alter the 
default values without going through the 
setup program and rebooting. The ma- 
chine does not provide any warning if 
you close the display without turning off 
the power. 

The color of the display resembles tie- 
dyed denim; intensity varies in different 
portions of the screen. You can compen- 
sate for (but not eliminate) those varia- 
tions using the contrast and intensity con- 
trols. Although noticeable, the problem 
is not hard on the eyes. 

Compaq supplies a utility for mapping 
colors to intensities; the program can be 
used from the command line or loaded as 
a TSR program. Although no commer- 
cial software presently supports it, the 
SLT/286 can display 16 shades in a CGA- 
style 320- by 200-pixel mode. However, 
only eight shades are available in the 
high-resolution VGA modes. 

The SLT/286 has an external analog 
VGA port that drove an NEC MultiSync 
monitor without problems. A pair of hot- 
key combinations let you switch between 
the LCD and the external monitor. 

The Ogivar plasma display measures 
10 inches diagonally and is quite legible, 
with a resolution of 640 by 400 pixels. 
Basically, it provides EGA compatibil- 
ity; the 50 extra scan lines (standard 

continued 
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Circle 145 on Reader Service Card 



1024X768 IBM COMPATIBLE VGA VIDEO CARD 




Ye, 



. es! the Phenomenal VGAWONDER does it all at IBM Hardware level 
compatibility with automatic monitor detect and no dip switches or 
jumpers to set. A HOT CARD for the 286/386 POWER USER with AUTO 
BUS DETECT for 8 or 16 bit slots, running with a 16 bit datapath with 
1:1 interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 
that ALL software and operating systems designed for IBM systems will 
run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MULTI- 
FREQUENCY MONITORS. Although these features are expected from 
ATI they are NOT AVAILABLE from other manufacturers. EGA on all 
monitors including RGB & TTL means a perfect card for 
networks. MOUSE ON BOARD! ATI built the mouse right 
in to this one, why not? No extra charge! VGAWONDER 
is available in both 512K and 256K Versions. Ask your 
dealer for more information. 



Circle 31 on Reader Service Card 



ATI, VGAWONDER — ATlTechnolqqies Inc.; Multisync— NECHomeElectronics Inc.; 
AUTOCAD — Autodesk Inc.; WINDOWS — Microsoft lnc.;GEM—DigitalResearch Inc. 
VENTURA — Xerox Corp. ; HERCULES— HerculesComputerTechnology Inc.; 
IBM. VGA. EGA. CG A — International 
Business Machines Corp. 



&2&fe 



jm 



TECHNOLOGIES INC. 



Technology you can Trust 



ATI Technologies Inc. 
3761 Victoria Park Ave., Scarborough, Ontario 
Canada M1 W 3S2 Telex: 06-966640 (ATI TOR) 
Tel: (416) 756-0718 Fax: (416) 756-0720 





Which 
computer 
publication 
do you find 
most useful? 



According to 5,600 
COMDEX/Fall 
attendees polled 
at the show, 
BYTE is the 
most useful! 



We are not machine-specific. The 
growing trend towards the use of 
more than one microcomputer 
standard requires a publication which 
covers them all. There's only one. 
BYTE. And as the trend continues, the 
need for machine-specific magazines 
diminishes. Go with the trend— go with 
BYTE! 

BYTE m 

One Phoenix Mill Lane 
Peterborough, NH 03458 
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EGA has 350 lines) provide greater verti- 
cal character separation, which enhances 
readability. The extra lines also allow 
for underlined text (standard EGAs do 
not provide the underline attribute). The 
Ogivar 286 has an external EGA port; 
unfortunately, the underline attribute 
does not show up on an external monitor, 
contrary to what the user's guide states. 

On-screen text can appear "normal" 
(with low and high intensity, as used by 
an application), low intensity only, high 
intensity only, or swapped (low is high, 
and vice versa). You control those attri- 
butes from the keyboard and define de- 
fault values using the setup program. 

The plasma display has no gray scal- 
ing, so applications that run in color must 
map colors to pixels that are either on or 
off. Ogivar supplies two programs that 
allow palette mapping. Both of these pro- 
grams can be loaded as TSRs; you can 
pop up one at any time— even over graph- 
ics programs— to map colors interactively. 
With the other, you specify the color 
mapping on the command line, and when 
you press a hot key, the display hardware 
is reprogrammed to force that mapping. 
This capability is useful after loading an 
application that sets its own colors. 

Two other utilities let you vary the 
number of screen lines. One limits the 
screen to 350 scan lines. That's useful, 
because when all 400 lines are used in 
graphics modes, images designed for 
350-line EGA resolution are stretched 
vertically. A circle, for example, looks 
like an ellipse standing on end. A corre- 
sponding utility restores full 400-line 
resolution. 

A push button in the display lets you 
blank the screen at any time, but the but- 
ton's value is questionable: The screen 
remains blank only as long as the button 
is pressed. The machine does not auto- 
matically shut off when you close the 
cover with the power on. 

Removable Keyboard 

The SLT/286's 82-key removable key- 
board is about three-fourths of an inch 
thick and quite light ( 1 Vi pounds). It has 
rubber nonskid feet and levers for prop- 
ping the keyboard up. However, the 
levers have only a single latch position 
that raises the keyboard to a steeper than 
usual angle. Hence, keys in the rows far- 
thest from the palms are higher than 
usual. As with the display, the problem is 
not severe. However, in the propped po- 
sition, the keyboard blocks the floppy 
disk drive when the keyboard abuts the 
system unit. 

All keys have a satisfying feel and an 

continued 
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Circle 246 on Reader Service Card 

NOW AVAILABLE! j 

New TVGA-8, 8-bit card! 1 

• Warranty applies to IBM PC. XT. AT Systems and their compatibles. Refer to Talunq VGA ( 




Mter all, &» 
\sbeVieving- 

TATUNG 

We monitor the world. 

. In Southern California: (213) 979-7055 

In Mnrtharn Palif/M-n!i- fAf\Q\ AOC ft-l At\ 



We monitor the world. 

In Southern California: (213) 979-7055 
In Northern California: (408) 435-0140 
Outside California: (800) 421-2929 

Tatung Company of America, 

PRFin Fl ProciHin Qtroot I ^nn P 



In Northern California: (408) 435-0140 
Outside California: (800) 421-2929 

Tatung Company of America, Inc. 
2850 El Presidio Street, Long Beach, CA 90810 
Tatung Science & Technology, Inc. 
1 'ifin Ringwood Ave., San Jose, CA 95131 

J All names Irademarkod are properties ol therr respective manufactures 
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electronic click. The Num Lock, Caps 
Lock, and Scroll Lock keys each have an 
LED. The keys themselves are full-size, 
except for the Fn key and the arrow keys. 
Although the keys' spatial arrangement 
is intuitive, their small size makes them 
hard to use. In addition, I occasionally 
bumped the left arrow key with the right 
side of my right hand. 

Unfortunately, the Control key was 
moved from its normal position (on En- 
hanced keyboards) beneath the Caps 



Lock key to a point below the A key. The 
result is that you must curve the little fin- 
ger of your left hand inward, beneath the 
palm, rather than outward. It's not im- 
possible to adapt, but there's no excuse 
for moving a frequently used key to yet 
another position. 

The keyboard also provides an em- 
bedded number pad beneath the 7, 8, and 
9 keys. You access the embedded func- 
tions using the Fn key. The arrangement 
is a little confusing, because some keys 



STOP 



and compare our quality and prices! 



42+ Meg 12 MHz 286 

EGA Color System $ 1 850 

• Samsung 14" EGA Color Monitor 
•12 MHz PC-AT Computer 

• Baby AT Case with Key Lock, Turbo, Power and 
Hard Drive LEDs 

• Everex Enhanced Auto Switch EGA Card 640 x 480 

• Intel 80286 CPU 
•Multi-speed 6/8/10/1 2 MHz 

• Keytronics 101 Enhanced Keyboard 

• 640k Memory Expandable to 1 Meg 

• 200 Watt Power Supply 

• Seagate Model ST251 42+ Meg Hard Disk Drive 

• 574" 1.2 Meg Floppy Drive 

• Western Digital 2 Hard Disk and 2 Floppy Controller 
with Cables 

• Serial/Parallel & Game Port 

• 80287 Math Co-Processor Slot 

• Complete Operations Manual 

• One Year Warranty 

• Clock, Calendar & Battery Backup 

With EGA Multisync (Analog) 800 x 560 $2045 

With Monochrome + 40 Meg (ST-251 ) $1495 

42+ Meg 16 MHz 286 

EGA Color System $2250 

Same System as Above with the Following Differences: 

• Running at 21 MHz 

• Wait State 

•16 MHz PC-AT Computer 
•Multi-speed 8/16 MHz 

• Landmark Test of 21 MHz 

• 1 Meg Memory Expandable to 8 Meg 
on the Motherboard 

• EMS 4.0 

With EGA Multisync (Analog) 800 x 560 $2445 

With Monochrome + 40 Meg (ST-251) $1895 




DOS 3.3: $79 DOS 4.0: $109 



O f.LI'.l H:J:.;i.{ II i ! [ ILLUIDZX3 

/iiWi T , ,, .v. , . , . i ,v!i-ffjriT 



286 16 MHz Wait State Running at 21.0 MHz 

42+ Meg 20 MHz 386 

EGA Color System $2995 

• Samsung 14" EGA Color Monitor 

• 20 MHz Wait State Computer 

• Everex Enhanced Auto Switch EGA Card 640 x 480 

• AT Case with Key Lock, Turbo, Power and Hard Drive 
LEDs (Tower Case Available) 

• Intel 386-20 CPU (not a 386-1 6) 

• Keytronics 101 Enhanced Keyboard 

• 1 Meg Memory 

• 220 Watt Power Supply 

• Seagate Model ST251 42+ Meg Hard Disk Drive 

• 5W 1 .2 Meg Floppy Drive 

• Western Digital 2 Hard Disk and 2 Floppy Controller 
with Cables 

• Serial/Parallel & Game Ports 

• Math Co-Processor Slot 

• Complete Operations Manual • One Year Warranty 

• Clock, Calendar & Battery Backup 

• EMS 4.0 



All Systems AISO Available With VGA With 386-20 MHz EGA Multisync (Analog)800 x 560 . $31 90 

ieee, inc. 

17120 DALLAS PARKWAY, SUITE 212 
DALLAS, TEXAS 75248 

TERMS: One year warranty { 1 2 months parts/1 2 months labor). 30 day money-back guarantee (excluding shipping 
charge). Weaccepl Visa, MasterCard, Discover {add 3% lorcredil cards), cashier's check, money order, wire transfer and 
personal checks (personal checks, please allow 10 working days to clear). Shipping and insurance extra. Prices and 
availability subject to change without notice. IEEE reserves the right to substitute equivalent or better products. No COO's 
accepted, 15% restocking fee on unauthorized returns. IBM XT/AT are trademarks of IBM Corp, HOURS; (Central Time) 9 
ajn.-7 p.m. Mon.-Fri., 9 a.m. -5 p.m. Sat. 
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have four functions. For example, the 7 
key normally generates 7 and &, depend- 
ing on whether a Shift key is pressed. 
When you press Fn, the 7 key generates 7 
or Home, depending on the state of the 
Num Lock key and the Shift keys. For 
basic cursor movement, I found that 
using Fn (with Num Lock off) and the 
embedded keys is more efficient than 
using the miniature cursor keys. 

Another flaw is that, like the Control 
key, the Fn key is much too small, and its 
location is terrible. There's room for it 
next to the Control key; since the Control 
key is undersized anyway, why not put 
the Fn key where you can reach it? 

Bilingual Keyboard 

Although the Ogivar 286 performs at 
roughly the same level as the Compaq, 
using it is difficult because of the key- 
board's poor layout. For example, the In- 
sert and Delete keys are inexplicably lo- 
cated to the left of the space bar. The 
cursor keys are arranged in a nonintuitive 
shape that makes them nearly impossible 
to use. An extra key (backslash/vertical 
bar) is located between Enter and the 
quote key. PageUp and PageDown are lo- 
cated right by Enter, but End and Home 
are in the function-key row. The func- 
tion keys themselves are offset one posi- 
tion to the left from where they're nor- 
mally located. 

There is an embedded numeric keypad 
beneath the 7, 8, and 9 keys; the indica- 
tors for Num Lock, Caps Lock, and 
Scroll Lock are in a row beneath the tilt- 
up display. Other indicators show the sta- 
tus of power, hard and floppy disk drive 
access, and the "non-ASCII" key. The 
latter indicates that the French character 
set is active; a similarly labeled key just 
to the right of the space bar activates the 
French mode. In this mode, pressing the 
? key produces an ASCII character 130 
and, with the Shift key, an ASCII 135. 

You can create other accented charac- 
ters with two keystrokes by pressing an 
accent key followed by the desired vowel. 
This feature is very handy if you work in 
French; if you never do, and you don't 
want to go into non-ASCII mode acciden- 
tally (a likely possibility due to the loca- 
tion of the non- ASCII key), you can dis- 
able the key using the ROM-based setup 
program. 

Disk Drives 

The SLT/286 uses a Citizen floppy disk 
drive and a Conner 40-megabyte hard 
disk drive. Compaq rates the SLT/286's 
hard disk drive as having a 29-millisec- 
ond average access time; the Coretest re- 

continued 
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NEW MINI PORTABLE 
BEST-286 LCD 

a 10 MHZ WAIT (12MHZ Option) 

D 512 K RAM 

D 1.2 M. Floppy Drive 

a 30 MB Hard Disk (Seagate 138 28ms) 

D 200 W DC Fan Power Supply 

O Serial & Parallel 

D Non-Glare LCD Screen 

D Super Twist 

D Built-in Back Light 

D 640 x 200 Dots 

O Weight 22 lbs 

D Padded Soft Carry Bag <* -j aaa 

□ Dimension 16" x 8" x 9" 5> ■ DUU 





VTI-33 SYSTEM 

□ 8088-2 10 MHz 
D 640 K RAM 

D 2 360K Floppy Drive 

D Serial, Parallel Port 

D Clock, Calender 

D AT Style Keyboard 

D Build in Mono/Color Graphic 

D MONO MONITOR ^ 

□ MS-DOS 3.3, GW Basic $ 74 9 

COLOR SYSTEM $919 



BEST-286 PORTABLE 

D 10 MHZ (12 MHZ Optional) 

D 512 K RAM 

D One 1.2 MB Floppy Drive 

Q 7 Expension Slots 

D 200 W DC Fan Power Supply 

O 9" Dual Amber Screen 

D Mono or Color Graphic Card 

a Serial & Parallel Port 

D 84 Key Soft Tough Key Board 

$1115 

BEST-88 PORTABLE $845 



Complete 
386 SYSTEM 

O 80386-20 MHZ CPU 
□ Support 80287, 80387 & 

WEITEK processor 
D Six 16 Bit, Two 8 Bit BUS 
D 1 MB RAM (Expandable 2,4,8 MB 

on board), 32 Bit 
D RAM Architecture (Interleaved 

Page Mode) 
D AMI Bids 

D Realtime Clock/Calendar 
D 1.2 MB Floppy Drive 
D Fast 1 to 1 Interleaved Hard Disk 

Controller 
D VGA Adapter & VGA Monitor 
D 66 MB Hard Drive (21 ms) 

(Toshiba) 
O 101 Enhanced Keyboard 
a Vertical Case 
D MS-DOS 3.3 GW Basic 
D 1 Year Warranty 
D Support: NOVELU3COM/PC 

NET/LanLink/OS/2 



fjpa| | 
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$2990 




286 BABY MOTHER BOARD PORTABLE CASE 

10 MHZ $265 9" Dual Amber Monitor 

12 MHZ $295 200 W Power Supply 

Mono Monitor $79 $359 

Fujitsu 101 Enhance Keyboard $45 LCD CASE 

640 X 200 Dots $549 
EGA PLUS 640 X 480 $139 

(Paradise Compatible) 



VTI-55 SYSTEM 



□ 80286 8/12 MHz 

□ 640K - 120 ns 

□ 1.2 MB Floppy Drive 

□ 40 MB Hard Disk ST-251 
(40 ms) with Controller 

□ 2 Serial 1 Parallel 

□ Clock Calendar 



□ 101 Enhance Keyboard 

□ ATI EGA Wonder Card 

□ EGA MONITOR 

□ MS-DOS 3.3, GW Basic 



$1799 
MONO SYSTEM $ 1 4 9 9 



CALL FOR QUANTITY PRICE 




COMPUTER INC. 

501 7 Telegraph Road 
Los Angeles, CA 90022 
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MON - SAT 9:00 - 6:00 PACIFIC TIME 

PRICE & SPEC. ARE SUBJECT TO CHANGE WITHOUT NOTICE 



Tel: (213) 265-0900 
Tech: (213) 265-0300 
Fax: (213) 265-4234 
Toll: (800)634-7920 

Outside Ca!. 

Credit Card Purchase Subject to Service Charge. 
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ported a value of 24.4 ms, a 6-ms track- 
to-track seek time, and a data transfer 
rate of 640K bytes per second. All three 
figures would be better than average for a 
desktop AT compatible; in a portable, 
they're outstanding. 

A rear-panel port lets you add an ex- 
ternal floppy disk drive or a tape backup . 
However, the drives are expensive ($275 
for a 5 V4-inch drive) and require a spe- 
cial external storage module— a $299 op- 
tion. The 40-megabyte tape drive is 



somewhat more reasonable at $799, but 
the module is also required with it. In ad- 
dition, the module accepts only one de- 
vice—either the floppy disk drive or the 
tape backup. Optionally, you can boot 
from an external floppy disk drive. 

The Ogivar's floppy disk drive is a To- 
shiba, and the hard disk drive is by Mat- 
sushita. The hard drive has a fast average 
seek time— about 33 ms, according to the 
Coretest. However, its overall through- 
put is a disappointing 166K bytes per 



the Tele 




'simply ate 
up our data" 




Our patented Model 2496 data 
compressing modem was the only 
2400 bps unit included in this 
evaluation of 9600 bps dial modems. 
And it was judged the surprise of the 
lot! 

Just imagine what our 9600 bps 
modem can do . . . dial data 
throughput up to 38,400 bps. 
What's more, theTelcor Model 2938 
also talks to 300, 1 200 and 2400 bps 
modems and fully supports MNP 
Levels 2-6. 

The Telcor Model 2938 outperforms 
any other dial modem in the world. If 
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John H. Humphrey and Gary S. Smock 
High Speed Modems 
June 1988, Byte Magazine 

you find that hard to believe, prove it 
to yourself. Order a pair at $1 195 
apiece and try them for thirty days. 
High speed file transfer software for 
your PC-AT is included. 
Call us toll free in the U.S. at 
1-800-826-2938. Elsewhere call 
1-508-653-3995. VISA and 
Mastercard accepted. Also available 
through local distributors. 



€ • 



«l 



TELCOR 

SYSTEMS 

CORPORATION 



the world's fastest 
dial modems 
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second, not much better than an 8-bit XT 
controller. 

A rear-panel floppy disk drive port 
lets you add an external 360K-byte 5 l A- 
inch floppy disk drive ($530). Unlike the 
Compaq, the Ogivar 286 doesn't require 
an external storage module. 

Power Concerns 

Compaq provides a number of features to 
help you manage the SLT/286's energy 
store. You can press the front-panel 
standby button to cut off power to the 
SLT/286's major subsystems: CPU/ 
memory, screen, hard disk drive, and 
modem. In standby mode, the power 
LED blinks; you can restore normal op- 
eration at any time by pressing the stand- 
by button again. 

The SLT/286 also provides several 
automatic energy-saving features. One 
will place the machine in standby mode 
if the system has been inactive (i.e., no 
use of disk drives, I/O ports, keyboard, 
or modem) for a preset period of time. 
Another turns off the hard disk drive if it 
hasn't been accessed recently. Another 
blanks the screen. The time-out values 
for all three energy-saving features are 
defined using the setup program. You 
can also change the values temporarily 
by using a utility program (PWRCON); 
rebooting restores the default values. 

The setup program also allows you to 
determine whether the optional modem 
is to be powered when you boot. The 
PWRCON program lets you turn modem 
power on and of fas desired. 

When battery power does start to run 
down, the SLT/286 provides two stages 
of warnings, Low Battery I and II. Stage 
I is initiated when approximately 10 per- 
cent of battery power remains; Stage II, 
when 5 percent is left. 

You can connect the AC adapter while 
the SLT/286 is running, but to switch 
battery packs, you must power down. 
The SLT/286 handles connecting and 
disconnecting the adapter while in oper- 
ation without a hitch. 

Another innovative feature of the 
SLT/286 is the battery charger/ AC adapt- 
er. It switches automatically between 
110- and 220- volt systems, and it can 
"quick-charge" a battery in Vh to 3 
hours. In addition, you can charge the 
nickel-cadmium battery while you're 
working on the machine. 

The adapter's connector is polarized, 
so there is no danger of inserting it into 
the SLT/286 backward. The adapter has 
two LEDs; one indicates when it is con- 
nected to AC power, and the other indi- 
cates when it is quick-charging. 

continued 
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Monoputer/Z 

The World's Most Popular 
Transputer Development System 

Since 1986, the MicroWay Monoputer has 
become the favorite transputer develop- 
ment system, with thousands in use world- 
wide. Monoputer/2 extends the original 
design from 2 to 16 megabytes and adds 
an enhanced DMA powered interface. The 
board can be used to develop code for 
transputer networks or can be linked with other 
Monoputers or Quadputers to build a transputer 
network. It can be powered by the 20 MHz T414 
or T800 or the new 25 MHz T425 or T80Q. 

Parallel Languages 

Fortran and C Make Porting a Snapl 

Microway stocks parallel languages from 3U Logical Systems and 
Inmos. These include one Fortran, two Cs, Occam, Pascal, and 
our own Prolog. We also stock the NAG libraries for the T800 and 
Rockfield's structural and thermal finite element package. A single 
T800 node costs $2,000, yet has the power of a $1 0,000 386/ 1 1 67 
system. Isn't if time you considered porting your Fortran or C 
application to the transputer? 



Quadputer 1 

Mainframe Power 
For Your PC! 

Micro Way's Quadputer is the 

most versatile multiple transputer board 

on the market today. Each processor can have 

1, 4 or 8 megabytes of local memory. In addition, two 

or more Quadputers can be linked together with ribbon 

cables to build large systems. One MicroWay customer reduced 

an 8 hour mainframe analysis to 15 minutes with five Quadputers, 

giving him realtime control of his business. 



Micro 



For further information, please call Micro Way's Technical Support staff at (508) 746-7341. 

World Leader in PC Numerics 



P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 

32 High St, Kingston-Upon-Thames, UK, 01-541-5466 

USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428 




Diamond Scan 14 

Auto-Tracking 

800 x 600 pixels (digital, analog, monochrome) 

330 x 500 pixels (composite NTSC) 



Diamond Scan 20A 

Auto-Tracking 

800 x 600 pixels (digital, analog, monochrome) 

1024 x 800 pixels (maximum) 



Diamond Scan 16L 

Auto-Tracking 
1024x768 pixels (typical) 
1280 x 1024 pixels (maximum) 



Diamond Scan 201 

Auto-Tracking 

Up to 1280x1024 pixels 

Actual unretouched screen images 
Monitors shown with optional bases 



A Clear View To Monitor Quality 
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As for battery life, Compaq claims the 
SLT/286 can run for about 3 hours with- 
out needing a charge. To test that claim, I 
set up GrandView to save to disk auto- 
matically every 5 minutes, and I set the 
disk time-out to 1 minute (the mini- 
mum). I was able to use the machine for 
about 2V2 hours continuously. With the 
modem turned on, battery life decreased 
to about W2 hours. 

The Ogivar 286 is essentially an AC- 
power-only machine. The power de- 
mands of a plasma display prohibit the 
use of a reasonable-size internal battery. 
An external battery pack is available, but 
the price is a daunting $655. 

Beneath the Keyboard 

The Compaq is built like a Swiss watch. 
All subassemblies fit well and are logi- 
cally integrated into the main chassis. A 
modular design makes servicing (i.e., 
module swapping) fast and easy. 

The chassis is actually composed of 
several modules, each of which consists 
of a printed circuit board encased in a 
lightweight aluminum box. The base is a 
V2-inch-thick box that contains the 
motherboard; the disk drives, modem, 



power module, and memory-slot cover 
all plug into various card-edge and dual- 
row header connectors. 

The motherboard measures about 12 
by IV2 inches and occupies most of the 
base surface. It is built almost entirely 
from surface-mount devices; the excep- 
tions are the BIOS EPROMs and the math 
coprocessor socket, which are standard 
DIPs. The CPU is an 80C286, and it is 
socketed. Most of the LSI ICs other than 
the RAM and CPU bear Compaq logos. 

The motherboard in the review ma- 
chine was labeled Rev. G; even so, there 
were three engineering-change jumpers 
and two Va -watt resistors hand-soldered 
to the rear side of the board. 

Although the Ogivar electronic subas- 
semblies are well made, mechanical inte- 
gration is only fair, making this machine 
difficult to disassemble for servicing. 
The Chips & Technologies system-sup- 
port ICs provide memory and I/O inter- 
facing; the BIOS (3.02J) is by Award 
Software. 

On the Bench 

The two machines are roughly compara- 
ble in speed; the Zenith SupersPort 286, 



the Mitsubishi 286, and even the 12.5- 
MHz 80386-based GRiDCase 1530 have 
similar performance ratings. 

The Ogivar 1 s raw CPU performance 
exceeds the SLT/286's by about 7 per- 
cent. However, Compaq's high-perfor- 
mance subsystems help balance overall 
system performance. The SLT/286's 
hard disk drive is faster than the Ogivar 's 
by almost 50 percent, and that allows it 
to surpass the Ogivar 286 in almost all 
application categories. The disk-inten- 
sive database tests, for example, really 
reflect the low-level disk benchmarks in 
that the SLT/286 is about 45 percent 
faster than the Ogivar 286. In the other 
application-level benchmarks, the two 
machines were nearly identical, but be- 
cause of the SLT/286 , s better disk drive 
performance, its overall application in- 
dex was about 13 percent better than the 
Ogivar 286's. 

Compatibility Testing 

I successfully ran the following software 
packages on both machines: SideKick 
1.56b, PCED 1.01a, AutoSketch 1.01, 
Fastwire II, WordPerfect 5.0, WordStar 
5.0, Lotus 2.01, VP-Planner 1.0, Turbo 
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XC1429C 

VGA Compatible 
640x480 pixels 



Only one supplier of color monitors offers the widest 
selection of features and operating flexibilities in the market 
today. 

That company is Mitsubishi Electronics. 

Mitsubishi® delivers the reliability and performance 
that can meet your color information display requirements 
today as well as tomorrow. Larger screen sizes, truer colors, 
and optimum resolutions make your work easier— and far 
more productive. 

Whether your requirements call for fixed-frequency 
graphics standards, like EGA and VGA, or multiple- 
frequency performance, Mitsubishi has the color monitor 



with the resolution and size to fit your specific needs. This 
includes the Diamond Scan Series of 14", 16" and 20" auto- 
tracking monitors, some with microprocessor-enhanced 
programmable display settings. All at very competitive prices. 

To get a clear view of monitor quality and value, look 
to Mitsubishi. 

For product information or nearest authorized 
Mitsubishi Electronics sales representatives, please call 
1-800-556-1234, ext. 54M. In California, call 1-800-441-2345, 
ext. 54M. Mitsubishi Electronics America, Inc., Computer 
Peripherals Division, 991 Knox Street, Torrance, CA 90502, 
(213) 217-5732. 




XC1410C/XC1430C 

EGA Compatible 
640x350 pixels 



And Value* 





Screen 

Size 

(Inches) 


Horizontal 
Scan Frequency (kHz) 


Mask 
Pitch 
(mm) 


Compatibility/Resolution 


Mitsubishi 
Model 


NTSC 


CGA 


EGA 


VGA 


Apple 
Mac II 


1024 

X 

768 
(48 kHz) 


1280 

X 


Std. 


Ext. 


1024 
(64 kHz) 


Diamond Scan 14 
(AUM1381A) 


14/13V 


15.7- 36 auto-tracking 


0.31 


















Diamond Scan 16L* 
(HL6605TK) 


16/15V 


30- 64 auto-tracking 


0.31 








• 


• 


• 


• 


• 


Diamond Scan 20A 
(HA3905ADK) 


20/19V 


15.7-36 auto-tracking 


0.31 


















Diamond Scan 20L* 
(HL6905TK) 


20/19V 


30- 64 auto-tracking 


0.31 


















XC1429C 


14/13V 


31.5 


0.28 








• 










XC1410C 


14/13V 


22 or 15.75 


0.40 




• 


• 












XC1430C 


14/13V 


22 or 15.75 


0.31 




• 


• 













'Microprocessor-enhanced programmable display settings 



A 



MITSUBISHI 
ELECTRONICS 



© 1988 Mitsubishi Electronics America, Inc. 

Mitsubishi is a registered trademark o f Mitsubishi Electric Corp., Tokyo. 

Screen images produced with permission from the following companies (trademarked software package name follows company 

name): Autodesk, Inc. (AutoShade); Computervision Corporation (Personal Designer); Computer Friends, Inc. (Modem Artist), 

SuperMac Software (PixelPaint); Three (DiGraphics, Inc. (Perspective); Microsoft Corporation (Excel Veision 2.0). 
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Pascal 4.0, Procomm Plus 1.1 A, and 
Ken Skier's No-Squint Laptop Cursor 
1.09. I also ran Windows 286 version 

2.1, with PageMaker 3.0 and Designer 

1 .2, without problems on the Compaq. 

I was able to successfully install and 
run IBM's OS/2 1.1 (Presentation Man- 
ager) on the Compaq; of the four AT 
compatibles that I happened to have in 
the office at the time, it was the only one 
that would run PM. I got an error mes- 
sage about the COM1 : serial port not in- 
stalling, but a Microsoft Serial Mouse 
worked fine from that port. There was 
not enough memory on the Ogivar to run 
PM or Windows. 

User's Perspective 

The Compaq SLT/286 comes closer to 
my idea of perfection than any other bat- 
tery-powered portable on the market. Al- 
though the display doesn't have as much 
contrast as a real CRT, it's good enough 
to work on all day without eyestrain. The 
screen is legible in bright sunlight and in 
a dark room. The eight-level gray scaling 
allows you to run software set up for a 
color monitor without fiddling with a 
mapping utility, and that's a real plus. 



However, the Compaq's LCD screen 
has long-persistence imaging, so scroll- 
ing text and moving graphics images 
leave a trail. That can be bothersome— 
for example, if you're used to reading in- 
formation coming by modem from an on- 
line service. 

The plasma display on the Ogivar is 
readable in almost any light, but you are 
limited to monochrome EGA operation, 
although you can experiment with color- 
mapping utility software. 

The Compaq's keyboard has a few 
flaws, but they're tolerable. The Ogivar 
keyboard has major flaws that are really 
a pain. However, the Ogivar does make 
working in French painless. 

The SLT/286's automatic drive time- 
out saves battery power, but it can be 
frustrating to wait for the disk to come up 
to speed every time you save your work. 

Compaq's documentation is typically 
well done, with lots of illustrations and 
clear explanations. Ogivar 's documenta- 
tion is not as extensive or as polished as 
Compaq's. It covers only the basics, and 
it lacks an index. 

The base price for an SLT/286 with a 
40-megabyte hard disk drive is $5999; a 



similarly equipped Ogivar 286 costs 
$4995. By contrast, the comparable Ze- 
nith SupersPort 286 costs $5599. The 
SLT/286 outperforms both machines, 
and it has the advantage of battery power 
and a much better screen (the Zenith pro- 
vides only CGA compatibility). 

A fully expanded SLT/286 with a 
modem, a math coprocessor, maximum 
memory (3.6 megabytes), and an expan- 
sion chassis costs more than $10,000. 
However, the machine could do double 
duty on the desktop and in the field. 

Both machines have comparable per- 
formance. In terms of overall quality, 
the Compaq SLT/286 holds the edge over 
the Ogivar 286. In terms of price, the 
Ogivar 286 takes the lead. Deciding be- 
tween the Ogivar and the Compaq comes 
down to whether you prefer an umbilical 
cord to AC power or if you want your 
computing on the go. ■ 

Jeff Holt zman owns Publishing Con- 
cepts, a firm that specializes in evalua- 
tion, verification, and documentation of 
high-technology products. He lives in 
Ann Arbor, Michigan, and can be 
reached on BIX do "editors." 
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Where price 
and performance meet. 



Life is one long— usually frustrating— search for the highest 
possible performance at the best possible price. 

Fortunately, for FCC-approved XT® AT® and 386* bare-bone 
systems, as well as a full line of motherboards and add-on cards, 
your search is over You've found DTK. 

DTK's high-performance boards collectively enjoy a reliability rate 
of 99.5%. Because they're manufactured to exacting quality control 
standards, then individually bumed-in for 24 hours. 

Which is why DTK products are exceptionally popular. This 10 MHz 
XT motherboard, for example, already has over 200,000 satisfied 
customers worldwide. And it's just one of our 
success stories. 

Contact the DTK office nearest you. We' 
send you information on our full line of 
quality computer boards and systems. 
And show you how affordable the 
price of high performance can be. 



See us at CeBIT 
Hall 5, Stand G 06 




DTK COMPUTER INC. 



1 5711 E. Valley Blvd. • City of Industry, CA 91744 
Tel: (818) 333-7533 • Fax: (818) 333-5429 










DTK computer inc. of Florida 
7245 Corporate center Dr., suite B 
Miami, FL 33126 
Tel. (305) 477-7440 
Fax: (305) 477-8322 



DTK computer inc. of New Jersey 
300 Columbus Circle, Raritan center 
Edison, NJ 08818 
Tel. (201) 417-0300 
Fax: (201) 417-0307 



DTK computer inc. of Texas 
10535 Wllcrest Dr, suite 120 

Houston, TX 77099 
Tel: (713) 568-6688 
Fax: (713) 568-5688 



DTK computer GmbH 
Wahlerstr 16 
4000 Dusseldorf 30 
west Germany 

Tel: 011-49-221-656031 
Fax: 011-49-221-653753 



EXCLUSIVE DISTRIBUTORS: 
Florida: TWC (305) 599-0871 
Northern California: Supercom 

(408) 772-9393 



XT and AT are registered trademarks of International Business Machines Corporation. DTK is a registered trademark of Datatech Enterprises Co., Ltd. *FCC Class A approval 
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Hardware Review 




Advanced 
Floppy Disk 
Drive Controllers 




Extend the versatility 
of your computer 



Jeff Holtzman 




From left to right: Omni-Bridge, Mux Card, 
andCompatiCardl. 



How do you share information 
stored on incompatible disk 
formats? For occasional use, 
transferring files via an RS- 
232C hookup suffices, but for everyday 
use, you'll want to install in your PC a 
floppy disk drive for each desired disk 
format. Doing so with a modern 80286- 
or 80386-based IBM PC AT compatible 
may be as simple as installing a new disk 
drive and running your machine's setup 
utility. It's not so simple, however, with 
older PCs, XTs, or compatibles based on 
the 8088. One solution is to install an ad- 
vanced floppy disk drive controller card. 
For this review, I looked at the Sysgen 
Omni-Bridge, the MicroSolutions Com- 
patiCard I, and the Manzana Mux Card. 
All these cards offer increased versatility 
for the older PC. Each board has certain 
advantages and disadvantages. Their fea- 
tures are summarized in table 1 . 

Upgrade Path 

To add a new drive type to an older XT 
compatible, you must add the new or sec- 
ondary controller, select nonconf licting 



I/O port addresses, install a device 
driver, and upgrade the DOS version for 
your system. 

I installed the Sysgen Omni-Bridge 
and the MicroSolutions CompatiCard I 
as secondary controllers and connected 
both 1.2-megabyte (Fujitsu) and 1.44- 
megabyte (Manzana) drives to each. As 
part of the testing procedure, I installed 
and ran all the cards in both an AST Pre- 
mium/286 and an IBM PC XT, both run- 
ning PC-DOS 3.3. 

Unlike the others, the Manzana Mux 
Card is not a disk drive controller, but a 
bus multiplexer with simple logic (gates 
and latches) that allows you to connect 
more than two drives to a single floppy 
disk drive controller. It has limitations: It 
cannot control 1 .2-megabyte drives, and 
it can control only 720K-byte drives on 
XT machines. 

In both machines, I connected the 
Mux Card to the pre-existing controllers: 
a Western Digital combined hard disk/ 
floppy disk drive controller in the Pre- 
mium/286, and a generic multi-I/O card 
in the XT. 

I had no trouble formatting and using 
bootable high-density Vh -inch and 5 l A- 
inch system disks using DOS's native 
FORMAT/S command with both the 
Omni-Bridge and the CompatiCard. 
After some initial setup difficulties, I got 
the same results with 720K-byte disks on 
the XT and 1 .44-megabyte disks on the 
Premium/286 using the Mux Card. 

All three boards are half-length and fit 
into either an 8-bit or a 16-bit bus slot. 
Each is built using traditional DIP tech- 
nology; all three exhibit high-quality 
components and workmanship. The Sys- 
gen card had one engineering-change 
jumper soldered to two pins of an IC on 
top of the board. 

MicroSolutions CompatiCard I 

The CompatiCard I is the most versatile 
floppy disk drive controller on the mar- 
ket. At $175, it's also rather expensive, 

continued 
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Type 
Company 

Features 

Size 

Hardware Needed 

Software Needed 

Options 



Documentation 
Price 



CompatiCard I 



Advanced floppy disk drive 
controller 

MicroSolutions Computer Products 
132 West Lincoln Hwy. 
DeKalb.IL 60115 
(815)756-3411 

As many as four internal drives in 
360K-byte, 1.2-megabyte, 720K- 
byte, and 1 .44-megabyte formats 

Half-length 

8-bit or 16-bit slot and cables 



DOS 3.3 or higher for best 
performance 

CompatiCard II: $125 
MatchMaker: $149 
Macintosh external drive: $239 



36-page booklet 

Adapter card with software: $175 
(cables extra) 

Inquiry 855. 



Omni-Bridge 



Advanced floppy disk drive 
controller 

Sysgen, Inc. 
556 Gibraltar Dr. 
Milpitas, CA 95035 
(408)263-4411 

Allows you to add one or two 
drives in any format internally, and 
one or two externally 

Half-length 

8-bit or 16-bit slot and cables 



DOS 3.3 or higher for best 
performance 

Internal 1 .44-megabyte drive: 

$250 

Bridge-Tape: $695 



44-page booklet 

Adapter card with software: $95 
(cables extra) 

Inquiry 856. 



Floppy disk drive multiplexer 



Manzana MicroSystems 
P.O. Box 21 17 
Goleta.CA 93118 
(805)968-1387 

Runs one or two 1 .44-megabyte 
drives off an existing AT controller 



Half-length 

8-bit or 1 6-bit slot and floppy disk 
drive controller 

DOS 3.3 or higher for best 
performance 

3rd Internal (720K-byte) drive: 

$299 

3rd Internal Plus (1. 44-megabyte) 

drive: $340 

3FIVE.SYS software: $75 

60-page booklet 

Adapter card with cables 
and software: $70 

Inquiry 857. 



Table 1: Each advanced floppy disk drive controller or multiplexer can handle 
a specific number and variety of floppy disk drives. 



5V4-inch 



3V 2 -inch 



Max no. 
of drives 



RAM 
(bytes) 



360K- 
byte 



1.2-Mb 720K- 
byte 



1.44-Mb Int. Ext. Total 
used 



Mux Card 
CompatiCard I 
Omni-Bridge 



Yes 
Yes 
Yes 



No 
Yes 
Yes 



Yes 
Yes 
Yes 



2 
Yes 4 

Yes 2 



7K 

12K 

9K 



* Only in AT or with high-density controller h XT. 



but you get what you pay for. The Com- 
patiCard accepts eight types of drives- 
four types of 5 l A -inch drives, three types 
of 3^2 -inch drives, and 8-inch drives. All 
standard IBM formats are supported, as 
are several proprietary formats. 

The CompatiCard lets you install up to 
four drives, each of which can be of any 
supported type. Appropriate connectors 
are supplied so that up to four drives can 
be installed internally; a standard 37-pin 
D connector provides for one or two ex- 
ternal drives. 

You can install the CompatiCard as 



your primary floppy disk drive control- 
ler or as a secondary controller. In fact, 
you could install as many as four Com- 
patiCards in a single PC, providing a 
total of 16 disk drives. 

To install the CompatiCard, you set 
two jumpers that determine its I/O port 
addresses, and then connect cables from 
your drives. The card provides both an 
edge-card connector and a 34-pin dual- 
row header strip to connect drives and 
1 . Another header strip allows connec- 
tion to drives 2 and 3; that strip is wired 
in parallel with the external D connec- 



tor. Last, you insert the card into a va- 
cant slot. 

If the CompatiCard is the primary 
controller, and if your BIOS supports the 
format of your new disk, installation is 
complete. Otherwise, you'll have to alter 
your CONFIG.SYS file so that DOS will 
load a device driver. 

You use CCDRIVER.SYS to specify 
the address (0 to 15), the type (0 to 7), 
and, optionally, the step rate (1 to 32) of 
each drive attached to the CompatiCard. 
So, to add 1.2-megabyte (type 2) and 
1. 44-megabyte (type 7) drives, I used 
DEVICE=CCDRIVER.SYS/6,2/7,7. 

If you use DOS 3.2 or higher, and if 
DOS's DRIVER.SYS and CCDRIVER 
.SYS are located in the same directory, 
CCDRIVER.SYS will load DRIVER. 
SYS and use it to process requests from 
the DOS disk-manipulation programs 
(e.g., FORMAT). Otherwise, you'll 
have to format disks with CCFORMAT. 
COM, and the other DOS programs 
(e.g., COPYDISK) may not work. The 
two drivers together occupy just under 
12K bytes of RAM. 

The CompatiCard 's documentation is 
brief but logical. If you comprehend the 
basic issues, the documentation is suff i- 
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MASTER THE "NEW ELECTRONICS" WITH McGRAW-HILL'S 

Cbntempoiarv Electronics Series 




The fast, 
easy and low cost way to meet 
the challenges of today's electronic 
innovations. A unique learning series 
that's as innovative as the circuitry it 
explains, as fascinating as the 
experiments you build and explore! 

From digital logic to the latest 32-bit 
microprocessor, you master one subject at 
a time with the McGraw-Hill Contem- 
porary Electronics Series. Fifteen 
unique Concept Modules, sent to 
you one every 4-6 weeks, give you 
a handle on subjects like opto- 
electronics, transistors, integrated 
circuits, logic circuits, and more. 

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It's a 
fast, efficient, and lively learning 
experience. . .anon-traditional 
approach to the most modern of 
subject matter. 

Unique Interactive Instruction 

Your learning experience is 
reinforced through the integration 
of vividly illustrated text with 
actual electronic experiments. 



With each module, 
you also receive a McGraw-Hill 
Action Audio Cassette. Each tape is a 
dynamic discussion that drives home the 
key facts about the subject. Indexed 
binders preserve backup material, notes 
and tapes for convenient referral. 

Understand digital logic. . . 
microprocessors. . and more. 

McGraw-Hill's Contemporary 
Electronics Series is an extraordinary 
opportunity to update your understanding 
of today's most important technological 



changes in 
electronics. Use the Series to 
start from scratch or update your 
knowledge. 

Perform experiments in contemporary 
electronics. 

Throughout your series, laboratory 
experiments reinforce every significant 
point. This essential experience. . . 
dynamic, hands-on demonstrations of 
theory in practice ... will help you master 
principles that apply all the way up to 
tomorrow's latest VLSI (very large scale 
integrated) circuitry. 

See other side for more details ► 



SEND THIS CARD TODAY! 



VT^ Q f I'm interested in learning contemporary electronics and would like to examine the first module 
1 I-J O • in the series. If I decide to keep it, I will pay just $19.95 plus $2.25 shipping and handling. I will 
then receive future modules automatically, one every 4 to 6 weeks. Each of the 15 modules in the series is $19.95 
plus $2.25 shipping and handling, and comes on the same 15-day Free Examination basis. There is no minimum 
number of modules that I must buy, and I may cancel at any time simply by notifying you. 

If I do not choose to keep the first module, I will return all materials in good condition and pay nothing. Future 
modules will be canceled, and I will be under no further obligation. 



Name 



(Please Print) 



Address 
City 



_ State _ 



_Zip_ 



Phone No. (_ 



All orders subject to approval and payable in U.S. funds only. Available in U.S. and Canada only. 



2080-039 



Your adventure begins with Module 1 



With your first module, you'll use 
the latest digital integrated circuits to 
build an oscillator circuit that demon- 
strates digital signals— verified visu- 
ally by the flash of light emitting 
diodes (LEDs). 

You'll learn concepts applicable 
to all electronic circuits. With the first 
module, you will be able to identify the 
major passive components like resistors, 
capacitors, inductors, diodes and trans- 
formers, and active components such as 
transistors and integrated circuits. 

Each module adds more to your 
expanding knowledge of the new 
electronics. You'll cover every important 
subject in contemporary electronics: 

• Digital logic 

• Digital gates (TTL, CMOS, ECL, 
NMOS) 

• Flip-flops, counters, and registers 

• Op-amps and applications 

• Power supplies (plus IC and switching 
regulations) 
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^a With your first module, you 
get easy-to-follow text and 
interactive audio instruc- 
\ tion. Plus you build 
this solderless bread- 
boarding system, 
which you'll use 
throughout the 
Series to construct 
electronic circuits 
and bring con- 
cepts to life. 




Working with 
actual electronic 
components, 
you discover 
first-hand the 
operation of the 
circuitry found in 
contemporary 
electronic 
devices. 



• Combinational logic 
circuits (ROMs, PLAs, 
decoders, etc. 

• Circuit analysis, AC 
theory, LCR networks 

• Transistors (bipolar and FETs, diodes, 
thyristors) 

• Integrated circuits (linear and digital) 

• Oscillators and function generators 

• Modulation and demodulation 

• Optoelectronics 

• Digital multimeters and scopes 

• Microprocessors 

• Electronic troubleshooting 

• Data communications 

• Robotics and industrial controls 

• and more! 

For anyone interested in electronics 

The Contemporary Electronic Series 
is designed for anyone from hobbyist to 
professional. It's for you if you're looking 
for new fields of interest ... if you're a 
teacher who wants an update in contem- 
porary circuits ... an industrial manager 



SEND CARD TODAY FOR YOUR FIRST MODULE! 



BUSINESS REPLY MAIL 

FIRST CLASS MAIL PERMIT NO 10008 WASHINGTON. DC. 



NO POSTAGE 

NECESSARY 

IF MAILED 

IN THE 

UNITED STATES 



POSTAGE WILL BE PAID BY ADDRESSEE 



McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avenue 
Washington, D.C. 20077-9265 



or supervisor ... a doctor, an engineer, a 
chemist, or anyone who finds electronics 
playing an increasingly important role in 
their work. It's even for electronics engi- 
neers, technicians and scientists who feel 
their training needs freshening up. It's the 
quickest, most convenient, and probably the 
least expensive way to do it. And the only 
one that gives you hands-on experience. 

15 day no-risk trial 

We invite you to prove to yourself 
that the Contemporary Electronics Series 
is all we say it is . . . without risk and 
without committing yourself in any way. 
Return the reply card and well send you 
the first module for a free, 15-day examina- 
tion. If you're not absolutely certain that 
this is an enjoyable as well as highly effec- 
tive way to learn, simply return 
the module to us. 

If you want to continue, 
we'll ship the remaining modules 
automatically, about once a 
month, for only $19.95 plus $2.25 
for shipping and handling. 

Return the postage-paid reply 
card today! And let McGraw-Hill 
guide you into the fascinating 
world of Contemporary Electron- 
ics. If the card has been used, write 
us for ordering information. 



K 
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McGraw-Hill 
I Continuing Education Center 

3939 Wisconsin Avenue 
Washington, D.C. 20016 

Send card today for your 
first module! 



REVIEW 
ADVANCED FLOPPY DISK DRIVE CONTROLLERS 



Floppy Disk Drive Problems 



Four types of floppy disks and four 
corresponding disk formats are 
commonly used in the IBM world: the 
360K-byte and 1.2-megabyte 5 14 -inch 
formats, and the 720K-byte and 1.44- 
megabyte 3!/2-inch formats. For either 
disk size, it is impossible to read the 
high-density disks in the low-density 
drives. In the other direction, although 
it's possible to read from and write to a 
360K-byte floppy disk in a 1.2-mega- 
byte drive, the results are unreliable; 
you can, however, reliably read from 
and write to a 720K-byte disk in a 1 .44- 
megabyte drive. 

So, to read all four types of disks, you 
really need three disk drives: 360K- 
byte and 1 .2-megabyte in the 5 x k -inch 
size, and 1 .44-megabyte in the 3 !/2-inch 
size. But, depending on the type of PC 
you have, adding disk drives may not be 
simple. 

As you might expect, there are two 
types of problems: software and hard- 
ware. You can resolve software prob- 
lems by adding a new BIOS, a new ver- 
sion of DOS, a device driver, or some 
combination thereof. Hardware prob- 
lems can be resolved by substituting a 
new floppy disk drive controller for 
your present one, or by adding a second- 
ary controller. 

Software Limits 

Because of the way disk formats evolved 
over time, most PC and XT compatibles 
have built-in BIOS support for only the 
360K-byte and lesser (e.g., 160K-, 
180K-, and 320K-byte) formats. Most 
AT compatibles have built-in support 
for both the 360K-byte and the 1.2- 
megabyte formats; newer ATs also sup- 
port one or both of the 3!/2-inch for- 



mats. You can determine which formats 
your AT supports by running its setup 
program. 

Even without built-in BIOS support, 
you can install a new-format floppy 
disk drive in an old machine by adding a 
software device driver. DOS versions 
3.2 and higher include a device driver 
called DRIVER.SYS, which supports 
newer disk formats, depending on the 
version of DOS . Most drive vendors sell 
similar drivers. 

There are several disadvantages to 
the device-driver approach, however. 
First, the machine will be unable to 
boot from the drive because it will not 
know how to read the drive until after it 
has loaded the device driver. Therefore, 
a drive without built-in BIOS support 
cannot be installed as drive A. Further, 
the driver eats up precious RAM, typi- 
cally about 10K bytes. On the other 
hand, a software driver can be upgraded 
more easily than a driver in ROM or 
EPROM. 

You may also have to upgrade your 
version of DOS to take advantage of all 
the features of the newly added drive. 
DOS versions under 3.0 support the 
360K-byte and lesser formats; DOS 3.0 
and 3.1 support the 1.2-megabyte for- 
mat; DOS 3.2 adds the 720K-byte for- 
mat; and DOS 3.3 adds the 1. 44-mega- 
byte format. 

To use DOS's FORMAT, DISK- 
COPY, DISKCOMP, and, in some 
cases, BACKUP and RESTORE pro- 
grams, you have to use a version of DOS 
that directly supports the desired for- 
mat. Generally, however, even without 
a higher version of DOS, you'll be able 
to format disks with a special utility 
supplied by the disk vendor, the control- 



ler card vendor, or a third party. Creat- 
ing bootable system disks may take sev- 
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eral steps, however. 



Hardware Limits 

Even with the right software, you must 
also have the right hardware. Standard 
PC and XT floppy disk drive controllers 
are limited to a data transfer rate of 
250K bits per second; this is not high 
enough for the high-density ( 1 .2-mega- 
byte and 1. 44-megabyte) formats, 
which require either a 300- or 500-Kbps 
rate, depending on drive speed. The sit- 
uation is somewhat better with AT-com- 
patible disk drive controllers, which are 
designed for all three data transfer 
rates. 

Another variable is the number of 
drives a controller can support. You can 
connect as many as four drives to IBM's 
standard PC/XT floppy disk drive con- 
troller, but only two can be mounted in- 
ternally. Many clone controllers sup- 
port two internal drives and no external 
drives. 

Most controllers (floppy disk drive- 
only and combination hard disk/floppy 
disk drive) for ATs support only two 
drives. You can add a secondary con- 
troller that uses different I/O ports, but 
a device driver will be necessary to 
communicate with the CPU. 

Cabling may also be a problem. Add- 
ing a secondary or specialty controller 
may require an extra-long data cable, 
and the cables that come with some ma- 
chines won't reach. You may also need 
a Y adapter to supply power to a new 
drive. To avoid disappointment and un- 
necessary delays, make sure you ac- 
quire the appropriate cables when order- 
ing the other components. 



cient. Novices, however, may need help. 
I found the company's technical-support 
staff knowledgeable, polite, and easy to 
reach. 

A stripped-down version of the card 
(CompatiCard II) is also available for 
$125; it supports only two internal 
drives, but they can be any standard 
type. The CompatiCard II can function 
as a primary or secondary controller. 

Sysgen Omni-Bridge 

The Omni-Bridge is a semi-intelligent 
disk drive controller that can function as 
a primary or secondary controller. It can 



control as many as four drives in all stan- 
dard formats; however, only two drives 
can be mounted internally. 

Like the CompatiCard, The Omni- 
Bridge includes its own on-board LSI 
disk drive-controller IC. In addition, the 
board has an EPROM with part of the 
driver code. The valueof this 8Kbytesof 
firmware is questionable, however, be- 
cause, even with it, you still have to load 
a device driver that occupies about 10K 
bytes of RAM. If the EPROM contained 
the entire device driver, you could boot 
from a drive not supported by your BIOS 
and save the RAM as well. 



To install the board, you run a setup 
program that shows you how to set the 
on-board DIP switches (eight positions in 
two DIPs); the switches specify drive 
types, BIOS and I/O port addresses, and 
so on. Then you insert the card in your 
PC and run a cable to your drive(s). Both 
edge-card and header strips are provided 
for the internal drives. 

An Install program will modify your 
CONFIG.SYS file, or you can do so 
manually, using information in the man- 
ual. After rebooting, the new drives are 
available for use. 

continued 
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Macintosh Disks 



Not only are there four types of DOS 
disks, now there are also Macin- 
tosh disks to contend with. With care, 
it's possible to transfer PageMaker, Ex- 
cel, and even some text files between 
the two environments without losing any 
essential information. But what do you 
do if you're creating PageMaker files on 
a PC and want to print them at a service 
bureau that accepts only Mac-format 
disks? 

MatchMaker 

One solution is to add an external Mac 
drive to your PC. MicroSolutions sells a 
half-length card called the MatchMaker 
($149) that lets you do just that. Match- 
Maker uses its own I/O ports and has no 
connection whatsoever with the PC's 
disk drive controller. The card goes into 
an empty 8-bit or 16-bit expansion slot; 
the drive plugs into a 19-pin D connec- 
tor through which it obtains power and 
exchanges data. You also need an exter- 
nal Macintosh drive, of course. 

MatchMaker uses a TSR program 
called MAC.COM that occupies about 
35K bytes of RAM. MAC.COM pro- 
vides a set of DOS-like commands 
(e.g., MCOPY, MDEL, and MRD) for 
manipulating Macintosh disks— those 
with both the flat (Macintosh File Sys- 
tem) and the hierarchical (Hierarchical 
File System) directory structures. The 
Macintosh drive is designated as drive 
M. So, for example, to copy MYPC- 
FILE to a Mac disk, you'd type: 
C> MCOPY MYPCFILE M:. Wild 
cards are acceptable in filename speci- 
fications (e.g., MYPCFILE.*). Be- 
cause Macintosh filenames can be 
longer than eight characters and can 
also include illegal DOS characters, the 
program truncates long filenames and 
generally translates illegal characters to 
an underline character. 

Because the M drive is simulated, it's 
not available to normal DOS commands 
or other programs. So you couldn't do 
this: XCOPY M:*.* C:\MACFILES. 
MatchMaker would be much more use- 
ful if the M drive were accessible at the 
DOS level. 



Deluxe Option Board 

Central Point Software (15220 North- 
west Greenbrier Pkwy., Suite 200, 
Beaverton, OR 97006, (503) 690-8090) 
has been selling the Copy II PC Deluxe 
Option Board ($159) for several years as 
a means of backing up copy-protected 
software. The Deluxe version lets you 
use Macintosh disks in an IBM-type 
720K-byte or 1.44-megabyte 3!/2-inch 
disk drive. 

You install the Deluxe Option Board 
between your current controller and 
your disk drive(s). Central Point specif- 
ically warns that some Alps and Mitsu- 
bishi drives cannot read and write Mac- 
intosh disks reliably. If you're in the 
market for a drive, and you're consider- 
ing using it to trade files with a Macin- 
tosh, the company recommends using 
Citizen, TEAC, and Toshiba drives, in 
either the 720K-byte or 1.44-megabyte 
format. 

Next, you load a memory-resident 
program called MCP.EXE that occu- 
pies less than IK byte of memory. It pro- 
vides a set of commands similar to those 
provided by MatchMaker (MCD, and so 
on). However, with MCP.EXE, you re- 
fer to a device by its DOS designation. 
For example, MCP MFORMAT A: 
would format a disk in physical drive A. 

Neither product can rename a file or a 
directory on a Mac disk. More signifi- 
cantly, neither deals with the problems 
of data translation. You'll need a third- 
party program to convert WordStar 
files to MacWrite, for example. 

I used both products over a period of 
several months with varying degrees of 
success. I had occasional problems with 
MatchMaker; it seems that the external 
drive is not well shielded, so it some- 
times picked up stray electromagnetic 
interference from my NEC MultiSync 
monitor (a veritable "radio station"); 
the effects depended on whether the 
drive was located on top of the Pre- 
mium/286 or beside it (i.e., further 
from the monitor). 

The Option Board also failed occa- 
sionally, especially when accessing the 
inner tracks. 



As with the CompatiCard, the Omni- other DOS programs (e.g., DISKCOPY) 



Bridge lets you use DOS's disk-manipu- 
lation programs if you are running DOS 
3.2 or higher. Otherwise, you must use 
OFORMAT.COM. In the latter case, 



may not work correctly. 

The documentation is rather confus- 
ing on a number of points. For example, 
the manual refers to any drive after the 



first two logical drives (A and B) as ex- 
ternal drives, whether they're actually 
installed in the chassis or in an external 
case. This can be confusing. 

Manzana Mux Card 

Manzana sells a number of disk drive 
products, separately and bundled in vari- 
ous combinations. The core of the line is 
the Mux Card, which lets you add a third 
(and a fourth) drive to an existing floppy 
disk drive controller with support for 
only two. 

Because the Mux Card works off the 
existing controller, it relies on simple, 
inexpensive circuitry, keeping the cost of 
the board (with cables and software) to 
$70. However, the simplicity of the 
board precludes adding any high-density 
drive to an XT-type controller with the 
250K-bit-per-second data transfer rate. 
That means you can't use this board to 
format 1.44-megabyte disks in an XT 
with a standard floppy disk drive con- 
troller. (But you can format 720K-byte 
disks in a 1.44-megabyte drive with a 
standard controller.) 

In addition, you can add a 1.44-mega- 
byte drive to an AT with a standard con- 
troller, but the Manzana hardware and 
software doesn't support 1.2-megabyte 
5 ^-inch drives at all. 

For this review, Manzana supplied a 
bundled product known as the 3rd Inter- 
nal Plus. It consists of a Mux Card, a 
1.44-megabyte drive, and a software 
driver called 3FIVE.SYS. (A 720K-byte 
version of the 3rd Internal is also avail- 
able.) Each product is sold separately; 
even though the three are bundled, the 
documentation for each is contained in a 
separate booklet, and it's up to you to in- 
tegrate the three. The type in the book- 
lets is small, dense, and hard to read, and 
the information is poorly organized and 
poorly written. 

Installing the disk drive was simple 
enough, but I had a great deal of trouble 
configuring the card and getting the soft- 
ware to access the drive, and I had to get 
help from the company's technical-sup- 
port line. Fortunately, the technician got 
me up and running quickly. 

To install this card, you must discon- 
nect your current disk-to-controller cable 
and rewire things so that the Mux Card 
appears between the controller and the 
disk drives (as with Central Point Soft- 
ware's Deluxe Option Board; see the text 
box "Macintosh Disks" at left). The 
problem is that the written description in 
the manual is unclear about which con- 
nector goes where. You must also set a 
number of jumpers on the card, depend- 
ing on the port address it uses, type of 
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cable (straight or "inch-twisted"), and 
soon. 

Then you install the device driver. 
3FIVE.SYS is available separately; a 
copy of it is also included with each disk 
drive and Mux Card sold by Manzana. 
The driver can function without the Mux 
Card; it would be useful if you were try- 
ing to install a 3 Vi -inch drive in a system 
running an early version of DOS— one 
without DRIVER.SYS. 

Although I had trouble installing the 
Mux Card, in operation it performed 
flawlessly. 

Formats Galore 

The CompatiCard I is well documented 
and extremely versatile but expensive. 
On the other hand, the Mux Card is quite 
inexpensive, but it has limitations and is 
poorly documented. TheOmni-Bridge is 
in the middle in terms of price, versatil- 
ity, and documentation. 

If you're upgrading an XT-class ma- 
chine, the Mux Card is not a good buy 
because of its limitations. For this pur- 
pose, one of the CompatiCards or the 
Omni-Bridge would be a more appropri- 
ate choice. 

If you can tolerate the documentation, 
the Mux is a good buy for upgrading an 
AT. Manzana's bundled price for the 3rd 
Internal is high, but if you're willing to 
do a little shopping around, you can buy 
the Mux Card from Manzana and a qual- 
ity drive elsewhere and save more than 
$100. 

If you're building a system from 
scratch, want it to be able to read from 
and write to all IBM disk formats, and 
want more than two internal drives, the 
CompatiCard is the way to go. 

On an XT, the Omni-Bridge has one 
advantage over the other cards: You can 
connect one of Sysgen's tape backup 
units to the external DB-37 connector 
and operate it at twice the speed possible 
with a standard controller. 

Cost aside, my personal favorite is the 
CompatiCard. The documentation is 
clear, the card is well designed, and it's 
suitable for use in both XT and AT ma- 
chines. If you've got an XT lying around 
your office unused, you could install a 
CompatiCard in it, along with a drive of 
each type, and then use the machine to 
transfer files among the different disk 
formats. ■ 

Jeff Holtzman owns Publishing Con- 
cepts, a firm that specializes in evalua- 
tion, verification, and documentation of 
high-technology products. He lives in 
Ann Arbor, Michigan, and he can be 
reached on BIXc/o "editors. " 
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DRIVES 



Card Drive™ HARD CARDS 



Solutions for Dstfs Storngm 
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(^ Card Drives™ 



Card Drive 20-8225 68ms $279 
Card Drive 30-8438 68ms $309 
Card Drive 40-8450 46ms $359 

These Card Drives use quality MiniScribe drives. 

Available for PC/XT and most Tandy models. 

Quality engineered for reliability. 

Auto lock feature. 

ONE YEAR Warranty. 

Super easy installation and setup. 

Pre-f ormatted, Pre-tested and READY TO GO! 
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PC/XT KITS 



30 Day 

" Worry Free" 

Guarantee 



IF YOU DON'T 

LIKE IT... 

RETURN IT 

FOR A 

REFUND! 



FACTORY-TRAINED 
TECHNICIANS 

are on hand 

to answer your 

questions! 



^N 



20Mb ST225 half height 65ms $244 
30Mb M8438 half height 65ms $279 
40Mb M8450XT half height 46ms $319 
62Mb M3675 half height 61ms $379 
80Mb ST251/PS180 half height 40ms $499 
130Mb M6085/PS180 full height 28ms $699 



All kits come COMPLETE with the drive, 
controller, cables, How-To Manual and 
mounting hardware. 40Mb and larger 
^drives also include partitioning software. ., 
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AT/386 DRIVES 



^ 



ALL DRIVES include AT mounting hardware and 

"Disk Manager" formatting/partitioning software!! 

40Mb Seagate ST251-1 half height 28ms $399 

71Mb MiniScribe M6085 full height 28ms $539 
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High Capacity Drives 

160Mb MiniScribe M3180E halfheight 16ms $1375 

340Mb MiniScribe M9380E full height 16ms $2195 

High Capacity drives include an ESDI "1 to 1 " high performance 

Hard/Floppy Controller! 



y 



ONE YEAR Warranty MLY1C 
on all products! g agpaSa 
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^Seagate 




HARD DRIVES:*:---- 

International' 



An IDN Company 



I I I I ' ' I ' '4+H-H 



Call Toll Free 1 -800-234-DISK 



1912 W. Fourth St. Tempc, AZ 85281 

(602) 784-1038 

TELEX: 405765 FAX: (602)829-9193 



International Orders: (602) 784-1038 
Order Status: 1-800-234-5197 



South American Distributor 

Hardware Expicss 

Avenue Luis Thayer Ojeda 0115L-10 

Phone (562)-2311144 FAX (562)-2233664 

Santiago-Chile 
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Never a Surcharge 
for Visa or MasterCard 



Prices and avaOoblltty subject to 
change without noltce, AJ Items are 
NEW. 5% surchorge tor American Ex- 
preu and COD orders. P.O.'i ac- 
cepted NET 20 - subject to 9% sur- 
charge. Add $ 1 1 shipping for EXPBBs 
APO/FPO orders. 30 Day Guarantee 
conditions: shipping & handling 
charge is not refundable; product 
must be undamogsd and in original 
condition. Hard Drives International Is 
a division of Insght Dlstilbutlon Net- 
work. Inc. 

BYT0389 
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By popular demand, we've extended 
this prog/ram to April 30, 1989. 



FREE* 

SIVA 
386 

SYSTEM 

with the purchase of $3295++ 
of software or H995++ of 
hardware. 

Standard 386 Features: 

• 32-bit Intel 80386-16 CPU. 

• 1MB of 32-bit RAM on board. 
System expandable to 16MB. 

• 8/16/20 MHz Keyboard 
selectable. 

• ST-251-1 Seagate 40MB 
Formatted 28 ms high speed, 
with ultra high speed 
Controller 1:1 interleave. 

• 1.2MB High Capacity 
Floppy Drive. 

• Super deluxe heavy duty 
tower case with 6 half-height 
drive openings. 

• High-resolution 12" Non-Glare 
Amber Display. Tilt and 
Swivel base, Hercules- 
compatible Adapter. 

• 101 Key Enhanced Keyboard, 
Pleasant "Tactile/Click" Feel. 

• 80287/387 Math- 
Coprocessors optional. 

• Fully compatible with 
virtually all XT/AT and 
386 software. 

Upgrades for your FREE 
386 System: 

• VGA Color Upgrade — 
add only $495. 

• 20 MHz CPU Upgrade - 
add only $195. 

• Call for all other options 
and upgrades. 



i 
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Choose Your Hardware 

A hardware purchase of H995 or more is required 
to receive the S/VA 386 System FREE. 



I 



QMS PS 810 Postscript Laser Printer 

CDC WREN IV 300MB SCSI 

Hard drive with Controller 

CDC WREN III 155MB SCSI 

Hard drive with Controller 

CDC WREN II 86MB ST506 

Hard drive with HD/FD Controller 

Eight Port RS232 Intelligent Card 

with Xenix Driver 

32-Bit 8MB Memory Expansion Board 

Intel 80387 — 16 Coprocessor 



Software 




$5495 
$2595 

$1795 

$ 895 

$ 995 

$2997 

$ 495 



$1595 

$ 595 
$ 895 
$1295 
$ 995 
$ 495 

CALL 
CALL 




• Complete SCO Xenix System 
(including Operating System, Developing System and 

Text Processing System for 80386-based System) 

• SCO Lyrix System 

• SCO Professional 

• SCO Integra 

• SCO Foxbase Plus 

• SCO VP/IX 
(integrated DOS environment — two users) 

• Language & Development Tools 

• Networking & Communication Packages 

A software purchase of $3295 or more is required to receive 
your FREE SIVA 386 System. Mix and match to meet 
your needs! 

Ask about our Professional Services: 

• Data Processing and Network Consulting 

• Application Development and Training 

• System Administration 

• Hardware and Software Installation & Support 

1-800-252-4212 

VNIS America Corp. 



Suite 270, 910 Boston Post Road 
Marlboro, Massachusetts 01752 U.S.A. 
In Massachusetts 508-481-3726 
FAX: 508-481-2218 



AH prices subject to change without notice. 





• SCO is a trademark of The Santa Cruz Operation, Inc. • XENIX is a registered trademark of Microsoft Corporation. • VP/ix is a trademark of INTERACTIVE Systems Corporation. 

• PS/2. XT and AT are trademarks of IBM Corporation. Prices are subject to change without notice. Call for complete warranty details. 
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Extensible 
Text Editors for 
Programmers 



fprintf(fd2,"==========================================================NTi"); 

fprintf (fdZ," BYTE Benclmarks — Uersion 1.1 \n"); 

fprintf(fdZ/'==========================================================Mi"}; 

fprintf(fd2 f u Sii"); 

fprintfCfdZ," RESULT S\n\n"); 



fprintf (fd2/ p CPU TESTSAn"); 

fprintf (fd2," SnSn"] 

if ((adata[81==.01)ftft(adata[l]==.01)) 
fprintf (fd2," Insufficient nenory for natrix testSnSn"); 

elsef 

nattiie=adata[8]-adata[l]; 
fprintf (fdZ," Matrix: x6.2f seconds IBtl AT: 11.69Sn".«atti«e); 

} 

fprintf(fd2," String uooeAn"); 

fprintf(fd2," Byte-uide: x6.2f seconds IBtl AT: 8e,4lSn'\adataHI); 

fprintf(fd2," Uord-wide(odd): x6.2f seconds IBtl AT: 88.4lSn" J adata[5]); 
fprintf (fd2," Uord-wide(euen): x6.2f seconds IBtl AT: 48.26\n",adata(6]); 



BRIEF «2.1 - (c) 1984-1988 by UnderUare, Inc. Line: 69 Col: 1 5:88 p* 



Powerful embedded 
languages offer 
ultimate flexibility 



Jon Udell 



As software gets more complex, 
it gets harder to create pro- 
grams that will satisfy a di- 
verse group of users. That's 
why so many application programs have 
programmable features. But when an ap- 
plication caters to one particularly de- 
manding group of users— program- 
mers— it must offer more than just a few 
programmable features. 

I looked at four popular text editors 
that do just that— BRIEF 2.1 ($195, 
Solution Systems), EM ACS 1.2 ($325, 
UniPress), Epsilon 3.2 ($195, Lugaru), 
and ME 2.1 ($89, Magma). These edi- 
tors are specialized for programmers 
editing source code, and that means 
they're line, not paragraph, oriented. 
They all run on a standard IBM PC or 
compatible; EMACS needs at least 384K 
bytes of RAM, and Epsilon, ME, and 
BRIEF will run in 256K bytes. And 
these text editors let you customize them 
in nearly limitless ways. 
Each of them manages the complexity 



of customization by dividing itself into 
the kernel and user layers. The kernel is 
the executable file you run from the DOS 
command line. It manages machine re- 
sources, implements basic operations 
involving files, buffers, and windows, 
and supports the user layer. The user 
layer is a set of files containing code writ- 
ten in the editor's extension language and 
executed by the kernel. It implements key 
bindings, search-and-replace protocols, 
and language-sensitive modes. 

This layered architecture has two 
benefits. You're not stuck with the de- 
fault user interface, and to the extent that 
it's implemented in the user layer, you 
can change it. You can also add powerful 
new features to the editor. 

Of course, you can't change every- 
thing. For example, a kernel might not 
support virtual memory or limit lines to 
a certain length. Table 1 lists some 
kernel-level characteristics of the four 
editors. One major difference is the way 
each editor implements an edit buffer. 
An editor that follows the EMACS tradi- 
tion—like UniPress EMACS and Epsi- 
lon— views a buffer as a one-dimensional 
array of characters. Other editors, in- 
cluding BRIEF and ME, represent a buf- 
fer as a two-dimensional array. 

That distinction has several ramifica- 
tions. With the one-dimensional scheme, 
row and column coordinates aren't 
readily available, so EMACS and Epsilon 
report the current position in a buffer as a 
percentage of the buffer's total size. It's 
the reverse with the two-dimensional ap- 
proach. The absolute index into the buf- 
fer isn't at hand, but row and column co- 
ordinates are, so BRIEF and ME report 
these. 

On balance, I prefer the latter ap- 
proach, because two-dimensional repre- 
sentation is useful for operations on 
rectangular regions. BRIEF and ME 
support rectangular cut and paste, for ex- 
ample, while EMACS and Epsilon don't. 
The one-dimensional method has advan- 

continued 
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Table 1: Kernel characteristics. 










BRIEF 


EMACS 


Epsilon 


ME 


Virtual memory 


Yes 


No 


Yes 


Yes 


Line length 


144to512 


Unlimited 


Unlimited 


512 


Maximum file size 


64,000 lines 


Free memory 


Free disk 
space 


Free disk 
space 


OS/2 version 


No* 


No 


Yes 


Yes 


Horizontal windows 


Yes 


Yes 


Yes 


Yes 


Vertical windows 


Yes 


No 


No 


Yes 


Highlight marked region 


Yes 


No 


No 


Yes 


Multiple marked regions 


Yes 


No 


No 


No 


DOS shell 


Yes 


Yes 


Yes 


No 


DOS buffer 


No 


No 


Yes 


No 


Rectangular cut and paste 


Yes 


No 


No 


Yes 


Regular expressions 


Yes 


Yes 


Yes 


Yes 


Undo 


Yes 


Yes 


No 


No 


"The manufacturer says it is currently working on an OS/2 version of BRIEF. 







Table 2: Performance 


characteristics, 


working with a 


100K-bytefile. 








BRIEF 


EMACS 


Epsilon 


ME 


Read file 




4 


13 


4 


9 


Jump to end of file 




1 











Scroll to end of file 




17 


49 


25 


19 


Search to end of file 




3 


9 


1 


2 


Write file 




4 


7 


2 


5 


Execute tag command 




19 


* 


25 


45 


* Ran out of memory using a 1 0OK-byte file. 










Note: Tests were conducted on a 


MicroServeProPlusATwith640K bytes of RAM and a 40-megabyteharddisk drive. 



tages, too. Since buffers and disk files 
are similar— they're both streams of 
bytes— you can use EMACS and Epsilon 
to edit binary files (e.g., executables, 
databases, and so forth) in situations that 
would otherwise require a debugger. 

A BRIEF Look 

BRIEF dazzled me with its speed. 
Though it didn't win all my benchmark 
tests (see table 2), it turned in the best 
overall performance. But what really 
sets BRIEF apart from the others is the 
rapidity with which you can move the 
cursor around in a buffer. The program 
can speed up the rate at which keys re- 
peat; when you hold the key bound to the 
next_char function, the cursor flies 
across the screen. It's so fast that I never 
had to resort to next_word. 

The program also has a great undo fa- 
cility. BRIEF's undo stack stores 30 
commands by default, and you can in- 



crease that number to 300. That means 
you can literally run the editor back- 
ward, undoing the effects of previous 
commands. BRIEF restricts the undo- 
able commands to those that change the 
position in or contents of a buffer. It can't 
undo operations that change the size or 
location of a window, or switch from one 
buffer to another, but it does maintain 
separate undo stacks for each active buf- 
fer. (BRIEF divides the total number of 
undoable commands among the active 
buffers.) 

If you haven't used a feature like this, 
it'll take some getting used to, but you'll 
soon be hooked. It's more than a way to 
recover from mistakes. As the manual 
points out, the undo stack makes every 
buffer location you visit an implicit 
bookmark. So when you scroll from one 
part of a buffer to another, you use undo 
to get back to your starting location. 

Like all the editors in this review, 



BRIEF keeps a circular list of buffers. 
The command edit_next_buf f er 
cycles through the list, presenting each 
successive buffer in the current window. 
The command buf_list presents the 
whole list. You can select and then edit, 
write, or delete any of the buffers in the 
list. Both functions are located in the 
user layer and rely on primitive kernel 
functions, such as next^buf f er, to com- 
municate with BRIEF's internal data 
structures. 

About a third of BRIEF's commands 
are implemented that way— as user-layer 
code that calls primitive kernel func- 
tions. The rest of the commands hook di- 
rectly into the kernel. For example, the 
next_word command resides in the user 
layer and uses the kernel function next 
_char to do its work. But next_char is a 
command, too. You call it by pressing 
the key to which it's bound (by default, 
the right arrow) or by naming it at the 
BRIEF command prompt. From the 
user's perspective, there is no difference 
between commands implemented in the 
user layer and those implemented in the 
kernel. 

Fetching files into buffers is some- 
thing you do often enough to have an effi- 
cient scheme for doing it. BRIEF cuts 
down considerably on the keystrokes re- 
quired to fetch a file. When it prompts 
you for a filename, you type the first few 
characters of a name and then press the 
tab key. If the partial name is enough to 
uniquely identify a file in the current di- 
rectory, BRIEF automatically completes 
it. Otherwise, BRIEF displays a menu of 
files whose names begin with the charac- 
ters you've typed, so you just point and 
shoot. 

Because BRIEF keeps a record of the 
responses to all its prompts, you can re- 
call a previous response to the filename 
prompt without having to retype it. This 
is useful if you need to retrieve a file that 
you've already viewed before. The code 
that supports this behavior resides in the 
user layer. It's a well-developed package 
called the Dialog Manager, used most 
prominently by BRIEF's help facility. 
BRIEF's authors recommend that any- 
one writing a user-interactive extension 
to BRIEF should use the Dialog Man- 
ager, to save time and to maintain the 
look and feel of the core program. 

EMACS from UniPress 

EMACS was the slowest of the four edi- 
tors. Because UniPress EMACS began 
life as a Unix program running on large 
machines, it hasn't had the kind of exten- 
sive Intel CPU-specific performance 

continued 
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Brains & Beaut 

STATGRAPHICSf Sophisticated Data Analysis aocf 
Gorgeous Graphics— In An Easy-to4Jse PC Statistics Package, 



iwl the best of both worlds with STATGRAPHICS — 
sophisticated data analysis and a dazzling array of graphics 
in an easy-to-use PC statistics package. 

Powerful Statistics. Realize the full potential of your 
analytical skills. STATGRAPHICS gives you over 250 statis- 
tical procedures including ANOVA, regression analysis, 
quality control procedures, experimental design, multivariate 
techniques, nonparametric methods, exploratory data 
analysis, forecasting, time series analysis, and more. 

Incredible Graphics. Turn the "Ho-Hum" into the "Ah-Ha!" 
STATGRAPHICS includes over 50 types of graphs that 
allow you to analyze your data visually and communicate 
your results brilliantly! 

Easy Tb Learn and Use. Enter your data using our full-screen 
editor, or import data directly from your ASCII, dBASE®, 
Lotus®, or DIF files. STATGRAPHICS is completely menu- 
driven and includes online HELP, a self-paced tutorial, 

Circle 238 on Reader Service Card 

•Suggested retail price in tf.S.anti Canada. International pricetfyary. STATGRAPHICS, dBASE^ and Lotus are registered 



handy reference cards, and a user's guide complete with 
examples and sample data sets. No wonder InfoWorld said 
STATGRAPHICS "makes interactive data analysis and 
knock-your-socks-off graphics easy." 

Why compromise? Get the power of sophisticated data 
analysis and gorgeous graphics with STATGRAPHICS — 
all for only $895* For more details orto order today, call: 

(800) 592-0050 ext. 400 

In Maryland, (301) 984-5123; 
Outside the U.S., (301) 984-5412 for 
the name of the dealer nearest you. 

Ask about our money-back guarantee! 



STSC 



STSC, Inc. 

2115 East Jefferson Street 

Rockville,MD 20852 



See us at PITTCON booth 5150 & 5152 

trademarks of Statistical Graphics Corp., AshtonTate, and Lotus Development Corp., respectively. 
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Type 
Company 



Format 



Hardware Needed 

Software Needed 

Language 

Documentation 

Price 



BRIEF 2.1 



Extensible text editor 

Solution Systems 

541 Main St., Suite 410 

South Weymouth, MA 02190 

(617)337-6963 

(800)821-2492 

Two360K-byte 5 1 /4-inch 
floppy disks or one 3 1 /2-inch 
floppy disk 

IBM PC or compatible with at least 
1 92K bytes of RAM and a floppy 
disk drive 



MS-DOS 2.0 or higher 

C, Assembly, BRIEF Macro 

186-page user's guide; 
215-page macro language 
reference; quick reference 

$195 



EMACS1.2 



Extensibletext editor 

UniPress Software 
2025 Lincoln Hwy. 
Edison, NJ 0881 7 
(201)985-8000 



Two 360K-byte 5 1 /4-inch 
floppy disks 



IBM PC or compatible with 384K 
bytes of RAM and a floppy disk 
drive (a hard disk drive is 
recommended) 

MS-DOS 2.0 or higher 

C 

134-page generic user's guide; 
100-page PC-specific user's guide 

$325 



Epsilon 3.2 



Extensible text editor 

Lugaru Software Ltd. 
5843 Forbes Ave. 
Pittsburgh, PA 15217 
(412)421-5911 



Two360K-byte 5 1 /4-inch 
floppy disks or one 3 1 /2-inch 
floppy disk 

IBM PC or compatible with 256K 
bytes of RAM and a floppy disk 
drive (a hard disk drive is 
recommended) 

MS-DOS 2.0 or higher 

C 

198-page reference manual 



$195 



Inquiry 881. 



Inquiry 882. 



Inquiry 883. 



tuning that programs born on the PC get. 
It's also the only one that doesn't imple- 
ment virtual memory (though its Unix 
incarnation does), so buffer space is 
limited to about 1 00K bytes. On the other 
hand, it's the most widely available pro- 
gram: It runs on dozens of machines 
under a variety of operating systems, in- 
cluding DOS, VMS, and many flavors of 
Unix. 

While no speed demon, the program is 
a faithful implementation of EMACS as 
it was originally conceived by Richard 
Stallman at MIT. That means you get a 
set of default key bindings that you may 
be tempted to change but probably 
shouldn't. In an EMACS editor, you can 
do almost everything you need without 
moving either hand away from the home 
row. For example, the commands 
forward-character and backward- 
character are bound to Ctrl-F and Ctrl- 
B, respectively. 

All the EMACS commands flow from 
the Ctrl (or Alt) keys, often in multiple 
combinations (e.g. , visit-file is bound 
to Ctrl-X/Ctrl-V). That seems bizarre at 
first, but once you get used to it— partic- 
ularly if you're a touch typist— you'll be 
amazed at what an efficient scheme it is. 
And since you use the QWERTY keys in 
conjunction with only one or two special 
control keys, your editing skills don't de- 



pend on any particular keyboard layout; 
that's helpful in a heterogeneous com- 
puting environment. 

You can, of course, reconfigure any of 
the editors reviewed here to behave that 
way. Since I favor the EMACS key bind- 
ings, I did just that with BRIEF and ME 
(Epsilon already had the EMACS bind- 
ings). What really makes EMACS spe- 
cial is its help system. It stores the names 
of all its commands, along with their key 
bindings, in a table that you access by 
way of the apropos command. The ap- 
ropos command prompts for a string, 
then pops up a buffer containing all the 
commands whose names contain the 
string. It's a quick way to locate com- 
mands that work on windows, buffers, 
words, lines, or files. 

What is particularly nice about apro- 
pos is that EMACS records new com- 
mands—ones you add to the editor by 
way of the extension language— in the 
name table. So the help system automati- 
cally tracks extensions to the editor, and 
you don't have to remember to update 
anything. Other useful help commands 
include describe-key, which prompts 
for a key and tells you what command is 
bound to it, and describe-bindings, 
which produces a complete list of com- 
mands and key bindings. Unfortunately, 
UniPress didn't implement a related 



command, describe-command, which 
retrieves short descriptions of com- 
mands. According to UniPress, DOS 
users can't afford the space to store the 
text database. (Epsilon, however, does 
implement both apropos and describe- 
command.) 

UniPress EMACS completes partial 
names in a variety of contexts (as does 
Epsilon). As with BRIEF, you can type a 
partial name and view a list of matching 
names. In EMACS editors, the list ap- 
pears as a buffer rather than a menu; you 
keep adding characters to the partial 
name until it's unique. The completion 
facility works not only with filenames, 
but also with commands and system vari- 
ables. However, UniPress EMACS 
doesn't complete buffer names. 

Epsilon: Another 
Implementation of EMACS 

Of the four editors reviewed here, Ep- 
silon most cleanly separates the user and 
kernel layers. All the Epsilon commands 
reside in the user layer; that's a compel- 
ling demonstration of the speed and 
power of EEL, Epsilon's extension lan- 
guage. And Epsilon's implementation of 
EMACS outdoes UniPress's in many re- 
spects: it's faster, offers more features, 
and has greater capacity. 

Only Epsilon supports a DOS process 
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Extensible text editor 

Magma Software Systems 
1 5 Bodwell Terrace 
Millburn, NJ 07041 
(201)912-0192 



One 360K-byte 5 1 /4-inch floppy disk 



IBM PC or compatible with 256K bytes 
of RAM and a floppy disk drive 



MS-DOS 2.0 or higher 

C 

75-page reference manual 



Editor: $89 

Editor and source code: $189 

Inquiry 884. 



buffer. It not only shells to a spawned 
DOS process— something many pro- 
grams and all the editors reviewed here 
do— but it also creates a captive DOS 
process within an editing buffer. The 
transcript of your DOS session that accu- 
mulates in the process buffer is a handy 
document; it also simplifies program 
compilation from within the editor. 

Like the others, Epsilon supports lan- 
guage-sensitive modes. When you fetch 
a file whose name ends with .c, for ex- 
ample, Epsilon switches to a mode ap- 
propriate to C programming (i.e., it 
indents text as you enter it according to 
one of several popular styles). Epsilon 
doesn't provide more ambitious tem- 
plate-oriented features. For example, 
BRIEF and UniPress EMACS can ex- 
pand an "P ' into the template of a for 
construct. I find such features intrusive 
and don't use them, but if you feel differ- 
ently, you could easily extend Epsilon to 
provide such behavior. 

Epsilon completes names in every con- 
ceivable context, and when doing so it re- 
quires fewer keystrokes than does 
UniPress EMACS. But it doesn't attach a 
history stack to each prompt, as BRIEF 
does, and it doesn't provide an undo 
command as BRIEF and, to a lesser de- 
gree, UniPress EMACS and ME do. 
Something that compensates for the lack 



of an undo feature is the kill ring. The 
kill ring is a set of buffers used in a cycli- 
cal manner by successive operations that 
delete text. The buffers in the kill ring 
aren't invisible system-only buffers. Ep- 
silon displays them when you list avail- 
able buffers, and you can visit them and 
retrieve text from them. 

Like the other editors, Epsilon sup- 
ports keystroke macros: sets of key- 
strokes that you record, assign to a key, 
and then play back. It's a handy way to 
automate little tasks that aren't worth im- 
plementing in the extension language. 
Unlike the others, Epsilon permits you to 
save these recorded sequences directly so 
you can reuse them. (UniPress EMACS 
and ME do this indirectly, by converting 
keystrokes into extension-language 
code.) Epsilon accomplishes that by stor- 
ing keystroke macros in its state file, a 
single file that contains the entire user 
layer along with extensions that you add 
to it. 

One useful command that none of the 
others have is sort-buffer, which, as its 
name suggests, sorts the lines in a buffer 
and puts the result in a new, sorted 
buffer. Another, shared with UniPress 
EMACS, lets you repeat any command a 
specified number of times. Called argu- 
ment, this command prompts for a count 
of repetitions and then feeds that count to 
the next command you execute. 

Magma Software Systems' ME 

ME has good performance and does 
everything a text editor should. Still, I 
liked it the least. ME has a weak help 
system and very poor documentation— I 
spent a lot more time getting up to speed 
with ME than with the others. I also 
didn't like the way ME organized its ker- 
nel and user layers. 

The extension-language packages that 
come with ME aren't integral to the 
product, as they are with the other edi- 
tors. They demonstrate that you can use 
the extension language to add features, 
but the product itself doesn't rely on the 
extension language. And the add-in 
packages have a haphazard feel to them. 
Some the program's author wrote, others 
ME users donated, and many were 
buggy. For example, ME's undo com- 
mand, written in the extension language, 
broke when I remapped the default key 
bindings, since it records keys rather 
than command names. 

Another example illustrates why it's 
important to implement user-interactive 
behavior in the user layer. In ME, when 
you mark a region, it prompts for an ac- 
tion: You can delete, write, or copy the 
region. But because that behavior inheres 



in the kernel, you can't change it, so I 
wasn't able to rework the cut-and-paste 
facility to my liking. Primitive, atomic 
operations belong in the kernel; com- 
plex, user-interactive operations belong 
in the user layer. Finally, ME doesn't 
support file-, buffer-, or command- 
name completion, so I had to do a lot of 
typing to get things done. 

Setting these caveats aside, ME has 
lots of useful features. Like fiRIEF, it 
supports multiple resizable windows that 
can split the screen horizontally and ver- 
tically (Epsilon and UniPress EMACS 
support only horizontal windows), and it 
permits rectangular cut-and-paste opera- 
tions. It's got a good virtual memory 
manager, so you can edit extremely large 
files. 

Like the other editors, it supports reg- 
ular expressions; thus, in search opera- 
tions, you can specify not just a literal 
string, but a wild-card-like pattern. For 
example, the pattern "[0-9]+ finds a 
string of digits of any length at the begin- 
ning of a line. Regular expressions are 
slightly less powerful in ME and 
EMACS than in BRIEF and Epsilon. You 
can't form a compound expression like 
[a-z] ( [0-9] | [A-Z] )+, which specifies 
a single lowercase letter followed by 
either a string of digits or a string of up- 
percase letters. ME supports the " | " (or) 
symbol but doesn't let you use parenthe- 
ses to specify its precedence. BRIEF and 
Epsilon do support this method of group- 
ing expressions. 

ME shares with BRIEF the ability to 
associate extension-language functions 
with program events. These event hooks 
can activate user-written functions when 
you insert a character into a buffer, press 
Ctrl-Break, or exit ME. 

ME is unique in making available the 
source code for its kernel; that costs an 
additional $100. So in principle, ME is 
the most extensible of all these editors— 
though modifying the kernel is more 
work than you may want to undertake. If 
you're interested, though, you could link 
in large-model C functions that, when 
added to a table of functions, appear as 
new primitives in ME's extension lan- 
guage. To be compatible with ME, such 
functions can take only two types of ar- 
guments: integers and strings. 

Using the Extension Languages 

BRIEF and UniPress EMACS base their 
extension languages on Lisp (see table 3). 
They're quite similar to one another, 
though only superficially Lisp-like. The 
languages use Lisp syntax: parenthesized 
prefix expressions of the form (op- 

continued 
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Table 3: Extension 


languagt 


? characteristics. 










BRIEF 


EMACS 


Epsilon 


ME 


Derivation 




Lisp 


Lisp 


C 


C 


Data types 




String, int 


String, int 


All C types 


String, int 


Recursion 




Yes 


Partial 


Yes 


No 


State file 




No 


No 


Yes 


No 


Debugger 




No 


Yes 


Yes 


No 





erator operand operand . . . ) , and a 
defun (in BRIEF' s case, macro) opera- 
tor to define new functions. But there 
aren't any lists; the only data types are 
strings and integers. You must declare 
variables before using them, and when a 
function wants to receive arguments, it 
has to call a special function to pull them 
off the stack. 

Both languages support recursion, but 
when I wrote a version of the Fibonacci 
function for each, I found that only 
BRIEF ran it correctly. The UniPress 
EMACS extension language, called 
MLisp, failed to evaluate the function's 
arguments properly when it recursed— 



though it didn't detect a problem— so the 
function returned the wrong answer. 
UniPress acknowledges the existence of 
this bug. Of course, I wouldn't know just 
where it went wrong if it weren't for the 
superb MLisp debugger, a true source- 
level debugger that traces the execution 
of an MLisp function, shows its effects 
on the current buffer, and prints the 
values of variables. Epsilon has a de- 
bugger also, though one not quite so 
fancy; neither BRIEF nor ME provides 
one. 

Epsilon and ME use C as the model for 
their extension languages, but there's a 
big difference between the two. Epsi- 



lon's EEL is so close to K&R C that the 
manual sums up the differences in less 
than a page. It supports strings, integers, 
arrays, structures, and pointers. You can 
even use pointers to functions, as the 
implementation of completion in EEL 
nicely illustrates. The functions that 
complete on commands, filenames, and 
buffer names call the same central func- 
tion, passing pointers to functions that 
explore appropriate name spaces. 

The ME extension language, by con- 
trast, looks like C, but it isn't C. There 
are just two data types: strings and inte- 
gers. Functions aren't required to de- 
clare the arguments they receive. The 
^include statement fails when you sup- 
ply a quoted string as you normally do in 
C; ME requires an unquoted string in- 
stead. And the Fibonacci function, 
which Epsilon ran correctly, failed in 
ME; as with UniPress EMACS, it re- 
turned the wrong answer without any in- 
dication of error. As it turned out, ME 
doesn't support recursion— though I had 
to call Magma to discover that, since I 
found no mention of the subject in the 
documentation. 

continued 



Let's get down to business. 



Macintosh s getting down to business faster than ever. Because 
businesses of every kind, of every size, have recognized that Macintosh- 
based system solutions provide all the power and flexibility they need. 

Now we need technical people who undent and how to put the 
power of Macintosh on the desktops of corporate America. You can help 
revolutionize the way complex, multi-vendor environments operate. And 
as a result, revolutionize the way business itself operates. 

Oiir new Apple Integrated Systems Gwup works directly with 
corporate customers, to plan, implement and support value-added, Macin- 
tosh-based solutions. If you see all the potential here that we do, send us 
your resume. And let 'sget to it. 

PROJECT MANAGEMENT 
Systems Integration Engineer 

You will: Work in a team with other engineers to help analyze 
opportunities, as well as identify and implement innovative solutions for 
customers' information processing requirements; help develop system 
requirements, functional specifications, and design alternatives; develop, 
document, test and install integrated system solutions using your Macintosh 
programming skills; provide initial user training. You need: 2+ years of 
systems analysis and programming; thorough knowledge of the Macintosh 
as well as key 3rd-party applications software and mainframe connectivity 
products; and hands-on experience with at least four of the following: 
HyperTalk™(includingXCMDs), Pascal/C, MPW, 4th Dimension®, UNIX™, 
AppleTalk®, Token Ring®, Ethernet, X.25 a SQL. (Dept.CBOOlBT). 



Systems Integration Analyst 

You will: Have similar responsibilities to those mentioned above but 
with particular emphasis on systems analysis, project management and tech- 
nology consulting; ensure that appropriate solutions are delivered on time, 
within budget and to the customer's total satisfaction. You need: 5+ years' 
experience in analysis and delivery of complex, multi-vendor computer 
systems. (Dept. CB002BT).. 

Both of these positions provide the opportunity for extensive 
customer contact as well as approximately 35% travel. We have opportuni- 
ties in Atlanta, Chit-ago, New Jersey and San Jose 

Send your resume, indicating the appropriate department code, to: 
APPLE COMPUTER, INC., Attn: CB, 333 W. San Carlos, 10th Fl, Suite 1025, 
San Jose, CA 95110, or via CompuServe 74666, 1763. Principals only, please. 
No phone calls. 

Apple Computer has a coipomte commitment to the principle of diversity. In 
that spirit, we welcome applications from all individuals including women, minori- 
ties and disabled individuals, ©1989 Apple Computer, Inc. Apple, the Apple logo, 
and Macintosh are registered trademarks of Apple Computer; hie UNIX is a trade- 
mark of AT&T. Other trademarks belong to other respective owners. 
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TAKE CHARGE! 8 DOES WHAT ALL 
THESE DO AND MUCH MORE. . . 
INCLUDING TASK SWITCHING 



SIDEKICK PLUS 



DISK OPTIMIZER 



AUTDMENU 



PC TOOLS DELUXE 5.0 DIRECT ACCESS 



$199.95 



72K ■ $69.95 



256K I $50.00 



30K I $79.00 



40K $89.95 



CRUISE CONTROL 



XTree professional 



NORTON UTILITIES 
ADVANCED 



64K $79.95 



128K I $129.00 



100K I $150.00 



SOFTWARE CAROUSEL NORTON COMMANDER COMMUNICATIONS 



32K I $89.00 



145K I $100.00 



100K $99.00 



IN ONLY 20K OF RAM! 




This power packed integrated pro- 
gram lets you Take Charge! of your 
PC with every memory resident 
program you will ever need, plus 
Configure-IT, the Take Charge! Task 
Switching Manager. Lets you run 
your favorite programs as pop ups 
from within another running appli- 
cation program with the use of a hot 
key. Pop up word processing from 
within your Data Base Management 
program. Go from Lotus 123 to any 
other program and back, all within 
20K or RAM. While using such Take 
Charge! features as a Full featured 
Menu System that enables you to 
run all the software on your PC with 
just one key stroke. A Disk Optimizer 
to speed up your hard disk. Undelete 
for riles accidentally deleted. Format 
Recovery for those accidentally re- 



formatted hard disks. File Locator to 
quickly find any file anywhere on the 
hard disk. A complete Communica- 
tions package for communicating 
with other PC and BBS. View and 
work in multiple directories with 
Split Screen facility. A full featured 
Dos Shell with Graphic Tree Direc- 
tory display. Copy, move and delete 
files quickly. Pop up Calculators, full 
screen Editor with unlimited file 
size, Notepad/clipboard, ASCII 



lake. 




table, Rolobase with autodialer, 
Appointment book and calendar. 
Cut-and-paste between applications. 
Set the Alarm clock to remind you of 
appointments. Lock your Keyboard 
with your own security code. Set the 
Clock to display on the screen. Set 
the Screen Saver to automatically 
turn off the CRT display. Change on 
screen colors. Redirect printer out- 
put. Use the Speed Key to increase 
cursor speed. Plus Disk Test, Disk 
Map, Directory Editor, Hex Editor, 
Directory Sort, DOS 4.0 and Com- 
paq DOS 3.31 support. <t{1QQ QCL 

SPECIAL $99.95 Includes our New 
Hard Disk Back Up Program FREE. 
Works in background mode, 
unattended & automatic-backs up data 
while you work without interruption. 



Call your local Dealer, or write: Departmental Technologies, Inc /13 Kilroy Rd., Newton, NJ 07860 
Tel: (201) 786-6878 /FAX: 20 1-786-5868 /Major Credit Cards Accepted, Dealer Inquiries Welcomed 

System Requirements: IBM™ PC, XT, AT, PS/2, or 100% IBM compatible. Requires hard disk. MS/DOS 2.0 or greater. 320 K minimum. Network compatible. 
Product RAM estimated. All product names are trademarks of their manufacturers. Copyright 1988. Departmental Technologies, Inc. All rights reserved. 
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The four editors use four different 
methods of compiling, loading, and 
accessing extension-language code. 
BRIEF, Epsilon, and ME use stand- 
alone compilers. The EMACS compiler 
is part of the editor's kernel; the load 
function, when first run on a file con- 
taining MLisp code, both compiles the 
source code and loads the resulting ob- 
ject code into memory. On subsequent 
loads, so long as the source code hasn't 
changed, the program skips the compile 



and just loads the object code. 

BRIEF's auto_load command opens 
a file containing compiled macros but 
doesn't immediately load them; the 
macros in that file can then load if and 
when they're called. Epsilon's state file 
contains the compiled aggregation of all 
the source files that make up the user 
layer and loads the whole thing at start- 
up. ME and EMACS load compiled code 
on a per-f ile basis. 

To test the extension languages, I 




created a new command, tag, for each of 
the editors. Intended for use from within 
a buffer containing C source code, tag 
searches for all lines containing either a 
#def ine statement or a function declara- 
tion, puts those lines in a buffer, and dis- 
plays the buffer. I got all four programs 
to work, and the programs are quite simi- 
lar to one another. 

Writing a regular expression that 
would match all lines with function 
declarations— and only those— was the 
hardest part. What finally worked was a 
pattern that specifies a letter, digit, or 
underscore, followed by a string of let- 
ters, digits, underscores, spaces, and 
asterisks (for functions that return 
pointers), followed by a left parenthesis, 
a string of zero or more arbitrary charac- 
ters, and a right parenthesis. I anchored 
the whole pattern to both the beginning 
and the end of the line on which it occurs. 
That pattern appears in each of the pro- 
grams, with minor variations having to 
do with the representation of the begin- 
ning of a line, the end of a line, the any- 
character wild card, and a literal use of a 
character, such as the asterisk, that 
otherwise has special meaning. 

Putting It All into Perspective 

Text editors, like programming lan- 
guages, stir up a religious frenzy among 
their adherents. That's even more true 
now that text editors include program- 
ming languages. 

My goal here hasn't been to choose 
winners and losers, but rather to investi- 
gate a representative sampling of a class 
of products— extensible editors— and to 
give you a feel for what's meant by exten- 
sibility and how you can make use of it. 
The tag command is quite useful, and it 
is easy to create. Think about doing the 
same thing from scratch in a standard 
language like C— without all the built-in 
support for windows, buffers, and regu- 
lar expressions— and you'll begin to ap- 
preciate the power of an extensible 
editor. 

Nevertheless, of the editors reviewed, 
both BRIEF and EpsiJon emerge as supe- 
rior products. They're useful right out of 
the shrink wrapper— you don't have to 
extend them to get needed features. And 
as table 2 shows, they're very fast. But 
when you do want to add a feature, they 
make the job about as easy as it can be. 

Editor's note: Listings of the four pro- 
grams are available in a variety of for- 
mats. See page 3 for details. ■ 

Jon Udell is a BYTE technical editor. He 
can be reached on BIX as "judell. " 
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True Vista™ Videographics Adapters 



^ Just Made Choosing Your 
Graphics Card 




As Easy As 1,2,4. 



You've probably seen ourTrueVista products, 
or you've heard about their powerful features 
like the real-time frame capture, on-board 
Tl 34010 coprocessor, large frame buffer, 
NTSC/PAL compatibility and more. Recently, 
we announced several new products in the 
series, each with unique potential for your 

TrueVista Series 



applicationjsfWm video to digital pre-press to 
image proposing. So now, whetheryour choice 
is an AMess platform or the Macintosh® II, 
you QFffy heed one sou rce for your graphics 
• nepd§, ? the True Vista series. The chart below 
outlines several key differences in the 
5prd9ucts. 



FEATURES 


ATV.talM 


AfW ta?M 


A^v *^4 4 


NuVlsta2M 


NuVista4M I 


BUS 


AT 


AT 


AT 


NuBus 


NuBus 


MAXIMUM 32 bits/pixel 
ADDRESSABLE 16 bits/pixel 
RESOLUTIONS 8 bits/pixel 


512x512 
1024x512 
1024x1024 


1024x512 

1024x1024 

2048x1024 


1024x1024 
2048x1024 
2048x2048 


1024x512 

1024x1024 

2048x1024 


1024x1024 
2048x1024 
2048x2048 


VMX EXPANSION 


2-10 Mbytes 


2-10 Mbytes 


2-10 Mbytes 


TBA 


TBA 


PRICE 


$2995. 


$4250. 


$5995. 


$4250. 


$5995. 



Now There's Software You Can Count On, Too. 



To complete the equation, add in STAGE™, 
our comprehensive graphics environment for 
the 34010. Since STAGE is host-independent, it 
allows you to access the coprocessor directly, 
regardless of the bus. So your program on the 
AT can be quickly ported to the Macintosh II. 
Customers will not b e tied to one platform 
either, as files and programs will be compatible 
across both hosts. STAGE is currently available 
for the ATVista series, and will be available 
soon for the Nu Vista as well. 



With the new members of theTrueVista family 
and the release of STAGE, you now have 
everything you need to develop exciting new 
products for the next generation of computer 
graphics. And many applications are already 
appearing to assist you in your immediate 
needs. Contact us to learn more about our 
products or our third-party developer program 
and the support available to you. You'll soon 
see how you can count on Truevision to 
provide all your graphics solutions. 



TRUEVISION 



7351 Shadeland Station, Suite 100, Indianapolis, IN 46256 800/858-TRUE 

INTERNATIONAL: Canada 416/499-9400 France 33-13-952-6253 Italy 39-2-242-4551 Switzerland 41-1-825-0949 
U.K. 44-1-991-0121 WestGermany49-89-612-0010 Other 617/229-6900 

Prices quoted are US Domestic suggested retail prices. Macintoshis a registered trademark ol Apple Computer, Inc. Circle 257 Oft Rcodcr Service Cdtxl 
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T5200:20MHz386processor,2internalIBM®-compatible 

expansion slots, VGA gas plasma display with VGA 

monitor port, 40MB or WOMB hard disk, 2MB RAM 

standard expandable to 8MB, 1.44MB 3V2" diskette drive. 



At Toshiba, we're not only committed to 
making computers more portable, but also 
to making portables more powerful. 

Which is why, in our effort to constantly 
improve and refine our machines, we've 
added three new computers to what is 
already the most complete family of truly 
portables available. 

Each designed to be powerful enough 
to take on the increasingly complex tasks 
that face today's sophisticated PC users. 

First, theT1600 which weighs under 
12 pounds and which is the fastest battery- 



powered computer we've ever made. 

Second, theT3100e, the successor to 
our most popular machine— the T3100/20. 
We've made it nearly two pounds lighter and 
a lot faster— we've even 
added expansion capa- 
bilities. About the only 
thing we didn't add was 
more size. 



T1600: Battery-powered 286/12MHz, 
coprocessor socket, 20MB hard disk at 
27msec, 1.44MB 3'//' diskette drive, 
1MB RAM expandable to 5MB, detach- 
able backlitEGA compatible LCD, 
removable rechargeable battery pack. 




■JJSSfiaW 



Toshiba is the world lender in tmly portable PCs and manufactures a complete line of high cpiality dot-matrix and laser printers. For more information call 1-800-457-7777. All Toshiba 
PCs are backed by the Exceptional Care program (no-cost enrollment required). IBM is a registered trademark of International Business Machines Corporation. Model T5200 has not 
been approved by the Federal Communications Commission. This device is not, and may not be, offered for sale or lease, or sold or leased until the approval of FCC has been obtained. 
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And finally theT5200, which has enough 
power to replace virtually any desktop PC. 

But we haven't just concentrated on 
power and portability We've also constantly 
looked for ways to make our machines more 
durable, more reliable, and easier to use- 
down to the 800 number our customers can 
call for help with any technical question that 
might come up. 

We figure thafs what our users demand 

And it's by anticipating the growing 
needs of our users that we have continually 
found ways to make our machines weigh 



less and do more. So you can work wher- 
ever you want and however you want. 

All of which might make it tempting 
for some people to 
abandon their desktop 
for the convenience of 
portability Go ahead. 

We've given you 
the power to do it. 




T3100e: 12 MHz 286 with 80287 co- 
processor socket, internal half-length 
IBM slot, 20MB hard disk with 27 
msec access, 1MB RAM expandable 
to 5MB, gas plasma display, 1.44MB 
3W diskette drive. 
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In Touch with Tomorrow 

TOSHIBA 

Toshiba America Inc., Information Systems Division 
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'Top Rated Statistics Package" 

INFOWORLD, September 19, 1988 



Systat. Because other statistics and 

graphics packages are not enough. 
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Systat now offers more statistical graphics than any other PC or 
mainframe package. And we still give you less bulk with more statistics 
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Statistics Basic statistics, frequencies, t-tests, post-hoc tests 

Multiway crosstabs with log-linear modeling, association 
coefficients, PRE statistics, Mantel-Haenszel, asymptotic standard 
errors Nonparametric statistics (sign, Runs, Wilcoxon, Kruskal- 
Wallis, Friedman two-way ANOVA, Mann- Whitney U, Kolmogorov- 
Smirnov, Lilliefors, Kendall coefficient of concordance) Pairwise/ 
listwise missing value correlation, SSCP, covariance, Spearman, 
Gamma, Kendall Tau, Euclidean distances, binary similarities Linear, 
polynomial, multiple, stepwise, weighted regression with extended 
diagnostics Multivariate general linear model includes multi-way 
ANOVA, ANOCOVA, MANOVA, repeated measures, canonical 
correlation Principal components, factor analysis, rotations, 
components scores Multidimensional scaling Multiple and 
canonical discriminant analysis, Bayesian classification Cluster 
analysis (hierarchical, single, average, complete, median, centroid 
linkage, k-means, cases, variables Time series (smoothers, 
exponential smoothing, seasonal and nonseasonal ARIMA, ACF, 
PACF, CCF, transformations, Fourier analysis Nonlinear estimation 
(nonlinear regression, maximum likelihood estimation, and more). 

Graphics Overlay plots Drivers for most graphics devices 
Two dimensional: Error Bars Scatterplots Line and Vector Graphs 
Vector, Dot, Bubble and Quantile Plots Bar Graphs (single, multiple, 
stacked, range] Box plots (single and grouped) Stem-and-leaf 
diagrams Linear, quadratic, step, spline, polynomial, LOWESS, 
exponential smoothing Confidence Intervals and ellipsoids (any 
alpha value) Smooth mathematical functions Rectangular or polar 
coordinates Log and power scales ANOVA interaction plots 
Histograms (regular, cumulative, fuzzy) Stripe and jitter plots 
Gaussian histogram smoothing Scatterplot matrices Voronoi 
Tesselations Minimum spanning tree Maps with geographic 
projections (U.S. state boundary file included) Chernoff faces Star 
plots Fourier plots Pie charts Contour plots on regularly and 
irregularly spaced points Control charts and limits Three 
dimensional: Data plots Smooth function plots Vector plots 

Linear, quadratic, spline, least squares surface smoothing Three- 
dimensional type fonts. 

Data Management Import/export Lotus, dBase, and DIF 
files Full screen data editor Full screen text editor Unlimited 
cases Missing data, arrays, character variables Process 
hierarchical, rectangular or triangular files, irregular length records 
Character, numeric, and nested sorts Merge and append large files 
Unlimited numeric and character variable transformations 
Subgroup processing with SELECT and BY Value labels and RECODE 
Statements Macro processor with programming language, screen 
control, file manipulation, applications generation, and report writing. 



SYSTAT 



1st in PC WEEK User Satisfaction Poll 

December5, 1988 



Systat operates on IBM PCs and compatibles, MS-DOS and CP/M 
machines, several UNIX minicomputers, and the VAX/Microvax. 
Menu/windowed Macintosh version also available. Single copy price 
$795 USA and Canada, $895 Foreign. Site licenses, quantity prices 
and training seminars available. No fees for technical support. 
Statistics and graphics available separately. 

For more information, call 312 86V5670 or write Systat Inc., 
1800 Sherman Avenue, Evanston, IL 60201. 

The following are registered trademarks: CP/M of Digital Research, Inc., IBM PC of IBM, 
Inc., MS-DOS of Microsoft, Inc., Macintosh of Apple Computer Inc.. UNIX of AT&T and 
VAX of Digital Equipment Corporation. 



Circle 242 on Reader Service Card (DEALERS: 243) 
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A Virtual Toolkit 
for Windows 
and the Mac 



XVT's libraries 
guarantee Mac-to-PC 
and PC-to-Mac 
portability 



Ray Valdes 



n this era of competing graphical en- 
vironments, developers face tough 
choices. Should they commit to a 
particular system— Microsoft Win- 
dows, Presentation Manager, the Macin- 
tosh—or try to construct a portable appli- 
cation that abstracts the properties that 
these systems share? The single-system 
approach is perilous; the multisystem ap- 
proach is safer but terribly arduous. 
XVT (Extensible Virtual Toolkit) 1.1 
from the Advanced Programming Insti- 
tute (API) simplifies the safer course of 
action. 

This $995 product implements a li- 
brary of functions that provide a com- 
mon programming interface across win- 
dowing environments. Initially, XVT 
spans the Macintosh and Windows envi- 
ronments. XVT's author, Marc Roch- 
kind, intends to port this virtual toolkit 
to other present and future industry-stan- 
dard environments— notably X-Windows 
and Presentation Manager. 

Some graphical environments, like X- 
Windows and ParcPlace Systems' Small- 
talk-80, are designed to be portable to 
different hardware platforms. However, 
XVT is different. It is a thin intermediate 
layer of software that lies between the 
application program and the native envi- 
ronment. Because this intermediate layer 
relies on the services of the native envi- 
ronment for presenting menus, tracking 
the mouse, and framing windows, appli- 



cations created with XVT have the look 
and feel of applications written from 
scratch for the native environment. API 
provides a sample MacDraw-like appli- 
cation, called XVT-Draw, that illus- 
trates the approach and validates it 
through proof-by-existence. 

XVT provides functions similar to the 
ones provided by the native Mac and 
Windows environments. There are func- 
tions to create and manipulate windows, 
draw graphics objects on the screen, al- 
locate relocatable memory blocks, deal 
with events and messages, put up dialog 
boxes and alert boxes, read and write 
files and directories, transfer data to and 
from the clipboard, and print the con- 
tents of a window. 

In addition to these functions, XVT 
provides applications developers with a 
built-in help subsystem that users access 
through the system menu, and also with 
some facilities for debugging through a 
trace transcript. Other higher-level ex- 
tensions beyond what the Mac and Win- 



dows environments offer include a font- 
selection menu and support for file 
directories. Table 1 lists representative 
XVT functions along with their Win- 
dows and Mac counterparts. 

The XVT package comes with two 
disks and documentation. One disk is an 
800K-byte 3 Vz-inch Mac disk, the other a 
360K-byte 5 14 -inch MS-DOS floppy 

continued 




XVT Draw runs on the Macintosh 
(above) and on the PC (below). 




MARCH 1989 -BYTE 209 



REVIEW 
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Table 1: Representative XVT functions, along with their Mac and Windows 


counterparts. 










XVT 


Mac Toolbox 


Windows 


Window 


new_window 


NewWindow 


CreateWindow 


management 


close_window 


CloseWindow 


DestroyWindow 




show_window 


ShowWindow 


ShowWindow 




show_window 


HideWindow 


ShowWindow 




set_front_window 


BringToFront 


SetWindowPos 




get_client_rect 


GrafPort data struct 


GetClientRect 




loeaLglobal 


LocalToGlobal 


ClientToScreen 




— 


GlobalTo Local 


ScreenToClient 




setjitle 


SetWTitle 


SetWindowText 




invalidate_rect 


InvalRect 


InvalidateRect 




— 


BeginUpdate 


BeginPaint 




— 


EndUpdate 


End Paint 


Memory 


galloc 


NewHandle 


GlobalAlloc 


management 


gfree 


DisposHandle 


GlobalFree 




glock 


HLock, 
handle data struc 


GlobalLock 




gunlock 


HUnlock 


GlobalUnLock 




grealloc* 


SetHandleSize 


GlobalReAlloc 




gsize 


GetHandleSize 


GlobalSize 


Events 


main_event 


app event loop 


app Window Procedure 




xvt internal 


FindWindow 


Dispatch Message 


Drawing 


set_cur_window 


SetPort 


GetDC.hDC data struct 




get_cur_window 


GetPort 


hDC data struct 




move_to 


MoveTo 


MoveTo 




drawJine 


LineTo 


LineTo 




draw_arc 


FrameArc.PaintArc 


Arc 




draw_oval 


FrameOval , Pai ntOval 


Ellipse 




draw_rect 


FrameRect.PaintRect 


Rectangle 




draw_pie 


PaintArc.FillArc 


Pie 




draw_polygon 


FramePoly, PaintPoly 


Polygon 




draw_roundrect 


FrameRoundRect, 
PaintRound 


Rect RoundRect 


Pictures 


picture_make 


OpenPicture 


CreateBitmap Indirect 




picture_open 


OpenPicture 


SelectObject 




picture_close 


ClosePicture 


DeleteObject 




picture_draw 


DrawPicture 


StretchBft 




pictureJree 


KillPicture 


DeleteObject 




pictureJock 


HLock 


GetBitmapBits 




picture_unlock 


HUnlock 


— 


Files 


openJile_dlg 


SFGetFile 


OpenFile 




— 


FSOpen 


OpenFile 




— 


FSCIose 


close 




gread 


FSRead 


read 




gwrite 


FSWrite 


write 


Misc. 


caret_off 





ShowCaret 




caret_on 


— 


HideCaret 




obscure_cursor 


ObscureCursor 


ShowCursor 




pt_in_rect 


PtlnRect 


PtlnRect 




set_rect 


SetRect 


SetRect 




needs_update 


SectRect 


IntersectRect 




offset_rect 


OffsetRect 


OffsetRect 




is_rect_empty 


Empty Red 


— 




set_rect_empty 


SetRect 


SetRect Empty 


*Not available in XVT 1.1 but will be available in version 1 .2. 





disk. For version 1.1 of XVT, the Mac 
disk contains files totaling 464K bytes , 
in four folders: lib, include, examples, 
and bin. The MS-DOS disk has a similar 
structure, except that there are no direc- 
tories and the files are compressed to fit 
on the smaller-capacity floppy disk. 

The MS-DOS disk includes a batch-in- 
stallation file and a small decompression 
program that create a directory structure 
on your hard disk similar to the one 
shipped on the Mac disk. The installa- 
tion process is simple enough that you 
can ignore the batch file and do the in- 
stallation manually from the command 
line. That's my procedure with new pro- 
grams so that I know exactly what goes 
where. If you have the Windows develop- 
ment environment installed and know 
how to use it (a prerequisite for XVT), 
none of this will present any problem. 

When installed, the lib directory con- 
tains the XVT library for your C com- 
piler. On MS-DOS, there is one file, 
XVT. LIB, that is an 87K-byte medium- 
model library file for the Microsoft C 
Compiler. On the Mac, there are two 
files: a Lightspeed C file and an MPW C 
file (both about 56K bytes in size). You 
link these libraries, along with your reg- 
ular Windows and Macintosh libraries, 
to the XVT applications you write. 

The include directory contains header 
files for your C compiler. There are two, 
and they are identical for the Mac and 
MS-DOS. The principal file is XVT.H, 
which is about 500 lines long and de- 
clares the data structures and type defi- 
nitions used by the XVT virtual environ- 
ment. In addition, XVT.H has function 
prototypes for all the XVT functions. 
That's relatively modest compared to the 
2400 lines of the Windows header and 
the roughly 2000 lines for the Mac head- 
er files in Lightspeed. Like these equiva- 
lents, XVT.H must be included in all 
program files that interact with the envi- 
ronment. The second file, called XVT- 
MENU.H, contains environment-inde- 
pendent menu definitions. Under MS- 
DOS, the include directory also contains 
header files for the resource compiler. 

The third directory contains small ex- 
ample programs, in source code form, il- 
lustrating how to use XVT to accomplish 
typical tasks. The source files are named 
for the function they illustrate: scrolling, 
tracking the mouse, displaying multiple 
windows, selecting fonts, listing a direc- 
tory, and using a clipping region. Each 
cookbook-type example does its job, but 
I wish API had provided more of them. 
Much more helpful would have been the 
source code to a medium-size application 

continued 
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Affordable Large Format Plotting 
Starting at $1695 * 



A-E 
$2695. 

(sugg. ret. $2995.) 



(sugg. ret. $2695.) 




^S^Si 



*$1695-Model 3610 C/D 

(not shown) 

Same style as 3600 AD 

Handles C 8c D size media 



Features that say value . . . 

Economical: $1,000 less than other large format 
plotters. 

Compatible: Operates with all popular CAD 
software supporting DM/PL.™ 

Multiple Media Sizes as small as 8V2" x 1 1" or as 
large as 36" x 48" eliminates the need for a second 
plotter. 

Practical speed you can really use: 10" per 

second assures good drawing throughput while 
optimizing the speed at which most plotter pens 
can draw without skipping. 

Repeatability and Resolution: .004 assures qual- 
ity suitable for the most demanding applications 
including PCB artwork. 

Vacuum Paper Hold Down guarantees perfect 
registration. 
Circle 278 on Reader Service Card (DEALERS: 279) 



Unique: X8cY reseating allows calibration to 
one part in 10,000. Ideal for applications where 
scale is critical. 

CALL NOW AND WE'LL SEND YOU 
A FREE SAMPLE PLOT. 

(415)490-8380 Fax (415) 490-3906 



Dealer inquiries invited. 



40491 Encyclopedia Circle 
Fremont, California 94538 



Made i n USA DM/PL is a trademark of Houston Instrument 
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XVT (Extensible Virtual Toolkit) 1.1 



Type 

Portable software development tool 
for Macintosh and Windows graphical 
environments 

Company 

Advanced Programming Institute, Ltd. 
P.O. Box 17665 
Boulder, CO 80308 
(303) 443-4223 

Format 

One 360K-byte 5 1 /4-inch floppy disk 
(for IBM PCs and compatibles) and 
one 800K-byte 3V2-inch floppy disk 
(for Macs) 

Hardware Needed 

IBM PC or compatible capable of 
running Microsoft Windows, and/or a 
Macintosh 512KE or higher 

Software Needed 

For IBM PCs and compatibles: 
Windows 2.03 or higher; Microsoft C 5.1 
or higher; and Microsoft Windows 
Software Development Kit 2.10 or higher 
For the Mac: Macintosh System 5.0 or 
higher; Lightspeed C 3.0 or higher 

Language 

C 

Documentation 

60-page Technical Overview 

Price 

$995 (complete package includes both 
Mac and PC versions) 
Programmer's Reference Manual: $25 

Inquiry 1064. 



that combines the functions into a whole 
program. API offers nothing like that, 
although it says it plans to distribute the 
source code to the XVT-Draw sample. 

The bin directory, the fourth and last 
directory, contains two executable files: 
the XVT-Draw example application and 
the Help File compiler utility. On MS- 
DOS, XVT-Draw is 134K bytes in size; 
on the Mac, it is 104K bytes. The Help 
File compiler is of similar size on both 
machines— about 30K bytes. 

Setting Up an XVT Environment 

Installing XVT was a breeze on the Mac, 
and easy on the PC, too— once I had in- 
stalled the basic development tools that 
this product requires. 

For this review, I used a Compaq 386 



with 2 megabytes of memory, a 70-mega- 
byte hard disk drive, and a Micro Display 
Systems Genius full-page display. My 
Mac system is a Mac SE with 4 mega- 
bytes of memory, a Radius 68020 accel- 
erator, a Radius full-page display, and a 
40-megabyte hard disk drive. These 
hardware configurations represent what 
many consider the minimum needed for 
doing serious development work on PCs 
and Macs. Gone forever are the days 
when you could fit a C compiler, text edi- 
tor, linker, debugger, libraries, and your 
source code on a dual-floppy machine 
with 512K bytes of memory. The XVT 
package imposes no additional hardware 
requirements beyond what you need to 
run the native toolkits. 

XVT assumes you have the standard 
development tools for your particular en- 
vironment. On the Mac, this means 
either Lightspeed C 3.0 or MPW C. I use 
Lightspeed C, and I was up and running 
with no problems. On my MS-DOS sys- 
tem, I used Microsoft C 5.1 and the 
Microsoft Windows Software Develop- 
ment Kit (SDK) 2.03. Installing the 
XVT library and compiling and running 
the sample programs were fairly simple. 

For Mac programmers used to the 
purity of one type of screen display, one 
size of memory pointer, one floating- 
point option, and one user interface, it is 
a jarring experience to encounter the 
strange world of MS-DOS and Windows. 
There's a gauntlet of irritating and un- 
pleasant experiences to run through as 
you ascend the learning curve. Some 
novice programmers might unfairly as- 
sociate the XVT product with these nega- 
tive experiences, but I want to emphasize 
that none of this has to do with the qual- 
ity or ease of use of the XVT product, 
which is commendable. 

Using XVT 

Writing an application using XVT is 
much like writing it for the native envi- 
ronment, except that you use the above- 
mentioned header files in place of the na- 
tive headers and you use the XVT library 
in addition to the native libraries. All 
other development tools operate in the 
same way. The only caveat is that, with 
MS-DOS, you have to use the medium- 
model compiler option. 

Native Mac and Windows applications 
are built around a top-level event loop 
that invokes appropriate event handlers. 
XVT works similarly, but the event loop 
is buried in the XVT library. Applica- 
tions programmers need only supply the 
handlers, a process that's like what you 
do under Windows when you specify a 
WndProc for each class of window. Ac- 



cording to API, the upcoming version 1.2 
of XVT will make the buried internal 
event loop accessible to the application 
through an event-hook procedure. 

I compiled and ran all the sample ap- 
plications on both my PC and my Mac. 
Then I combined several of the exam- 
ples—one that featured mouse tracking 
and another that manipulated multiple 
windows— into a single program. Fi- 
nally, I took a toy drawing application 
that I've written for both the PC and the 
Mac and ported it to XVT. Everything 
went smoothly. I should emphasize, 
though, that I'd originally written my 
drawing program in a portable way so I 
could create both PC and Mac versions. 
A program written specifically for either 
environment would, naturally, be more 
difficult to port to XVT. 

XVT Subsystems 

The services provided by the XVT envi- 
ronment are a blend of those supported 
on the Mac and in Windows. XVT con- 
tains subsystems for event processing, 
memory management, window creation, 
graphics drawing, menu handling, file 
reading and writing, printing, and clip- 
board management. Some of these are 
closer to the Mac in spirit, and others are 
closer to Windows. 

The memory management subsystem 
is philosophically closer to Windows 
than to the Mac because there is no dou- 
ble-indirection of handles as on the Mac. 
Also, as in Windows, you have to lock an 
object in memory to obtain a pointer to 
it. The memory functions include the 
following: allocate a relocatable memory 
block, free it, lock it (and return a point- 
er to the locked block), unlock it, and re- 
turn its size. In version 1.1, there's no 
function to resize a memory block, so 
you'll have to do that yourself. The com- 
pany says this was an oversight and it will 
add the function to version 1 .2. 

In the area of event processing, the 15 
event types in XVT represent a concep- 
tual middle ground between the 1 1 Mac 
events and the 96 message types defined 
in Windows. The mouse events are 
mouse up, mouse down, move, and dou- 
ble-click. Window events are update, ac- 
tivate, close, destroy, resize, vertical 
scroll, and horizontal scroll. The re- 
maining events are keyboard character, 
menu command, font selection, and ap- 
plication termination. XVT excludes the 
Mac network event from this set because 
Windows does not support it. Likewise, 
it excludes all Windows intertask com- 
munication events. A new feature not 
found in either Mac or Windows is the 

continued 
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i^\j?Sve easy 
ways to boost 

your BASIC 

ProDaStm^H ProR 



ROI 

Professional Basic 
Programming Library 

Announcing ProBas Version 3.0, now with 
over 335 assembly routines to really kick 
QuickBASIC and BASCOM into high gear. 
BYTE magazine calls ProBas a "Super- 
charger for QuickBASIC". Thousands of 
programmers rely on ProBas to make their 
life easier and to enhance their programs 
with features like: 

• An 800-page 3-part manual 

• Full-featured windowing 

• Screen snapshots (Text & Graphics) 

• String, array, and pointer sorts 

• Lightning-fast file I/O 

• Full mouse support 

Create dazzling screens in text mode, CGA, 
EGA, VGA or Hercules graphic modes. Save 
and restore screen snapshots to arrays, 
EMS memory or files. Full featured window- 
ing to meet the most demanding jobs. The 
ProBas system of virtual screens allows 
you to draw full or partial screens to 
memory, and then snap them on in an 
eyeblink. You can even create vitural 
screens far larger than the display screen. 

Sick of running out of string space? Store 
hundreds of K in numeric arrays or mega- 
bytes in extended or expanded memory. 
Tired of using a kludgy SHELL to DIR to 
read a directory or archive files? Scan sub- 
directories or .ARC files using wild-cards 
and store thousands of file names, dates, 
and times. Wish you could drag a window 
containing text or a menu around the 
screen with a mouse? It's easy! 

ProBas gives you a complete set of 
blazingly-fast file routines. Read or write 
huge chunks of dataataclip, with file lock- 
ing and error handling so that you can even 
use them in subprograms. You'll never want 
to use BASIC'S file I/O again! Sort data with 
lightning fast array and pointer sorts. 
Search files or arrays at assembly speeds. 
ProBas also has over 200 other essential 
services including handy string, date, time, 
directory and array manipulation, string, 
screen and data compression, full mouse 
support, valuable equipment and input 
routines and faster replacements for most 
BASIC commands. 

Whetheryou are a professional or a novice, 
ProBas will boost your BASIC in ways you 
never dreamt possible. ProBas allows pro- 
fessionals to save time and work and lets 
novices write professional-quality programs 
quickly and easily. After all, how much is 
a few hundred hours of your time really 
worth? 

For all versions of QuickBASIC and 
BASCOM including BASCOM 6.0 for OS/2. 
Just $135.00! 



ROITEFtm 

On-Line Help 
For ProBas 

ProRef provides pop-up help for the 
routines in ProBas and is an extension of 
the QuickBASIC programming environment. 
Find help on any routine with a few key- 
strokes or mouse clicks. Pop-up an ASCII 
chart, calculator, scan code module, box 
diagram, your own help information or 
almost any DOS program via a hot-key. 
Just $50.00! 



Prow 



CREENtm 

Professional Screen 
Management System 

ProScreen is a full-featured screen gener- 
ator/editor that will save you more design 
and coding time than you ever thought 
possible. ProScreen treats screens like a 
word processor treats text to provide com- 
plete control over characters, colors, and 
placement. Design input screens with up to 
130 fields and 19 pre-defined and 2 user- 
defined masks. Use ProBas or the includ- 
ed BASIC/Assembler subroutines to access 
the screens. No kludgy code generators 
here! Comes with subroutine source, exten- 
sive on-line help, and a 285 page manual. 
Just $99.00! ^kMd^, 

roIVIatHtm 

ProMath is a collection of over 150 high- 
level routines that provide mathematical 
functions and operations for programmers 
who often work in mathematics, science, 
or engineering. Complex variables, real and 
complex matrices, real and complex trigo- 
nometric and hyperbolic functions and their 
inverses, solution of linear equations, in- 
tegration, differential equations, Fast 
Fourier transforms and many other useful 
routines are provided. 

Foryears Fortran has been the language of 
choice for scientific and engineering ap- 
plications, but it lacks many of the useful 
features of QuickBASIC. ProMath con- 
tains most of the Fortran mathematical and 
numeric functions and allows you to easily 
translate Fortran code to BASIC or write 
new programs in BASIC while retaining For- 
tran's numerical prowess. 

The ProMath manual is over 200 pages 
and provides a complete description of 
each routine, including any algorithm and 
the mathematical formula the routine uses, 
shown in standard notation. For Quick- 
BASIC 4 and BASCOM 6 only. Just $99.00! 

Circle 116 on Reader Service Card 




r roDas , 
Iooliyit 

The ToolKit is a collection of assembly 
and BASIC modules that use the ProBas 
library to save you even more hours of grunt 
work. Why spend hundreds of hours re- 
inventing the wheel when you can just plug 
in ToolKit modules like: 

• Menu Generators 

• Fast B-tree indexing 

• Mini-editor with word-wrap 

• Patch .EXE files 

• Protected storage areas 

• Julian date routines 

The ToolKit also includes clock, calendar, 
windowing, BCD math routines and much 
more, complete with BASIC source code 
and a comprehensive manual. The ProBas 
ToolKit adds capabilities and helps con- 
serve your most valuable asset of all— time! 
Requires ProBas . Just $99.00! 



KroDas 



TM 

TeleComm ToolKit 

The ProBas TeleComm ToolKit is a col- 
lection of high-level communications 
modules that you plug into your code to pro- 
vide popular file transfer protocols, terminal 
emulations, login scripts and baud rates up 
to 115,200 baud. You get: 

• Xmodem/Modem7/Xmodem-1 k 

• Ymodem (single and batch) 

• CRC-16 and Checksum 

• VT52, VT100, ANSI BBS etc. 

• Auto Dialer & data base 

• Documented BASIC source 

Why use clumsy SHELLS to complex 
terminal programs when you can plug 
just the communications routines you 
need into your code? Implement just 
the features and commands you want. 
Requires ProBas. Just $75.00! 

Our thirty day, money-back guarantee assures 
you the highest quality and our technical sup- 
port staff is always ready to help. Try our BBS 
at (301) 953-7738 or give us a call at: 

HfiMMERLY 

COMPUTER SERVICES, INC 

9309 JASMINE COURT • LAUREL, MD 20707 
INTERNATIONAL CALLS: (301) 953-2191 




(800) 343 



FAX # 301-725-8147 
Add $5.00 per item ($8.00 Canada) for shipping per order. 
Europe: $39.00 for 1st item plus $5.00 for each additional 
item. Visa, M/C, C.O.D. (US Only) checks and approved 
POs accepted. Trademarks PboBab, PboRef, PqoSchexn 
PboMath: Hammerly Computer Services, Inc. Quick- 
BASIC, BASCOM: Microsoft Corp. 
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font-selection event, the foundation of 
XVT's higher-level support for menu 
display of font styles and sizes. 

The window management subsystem 
includes functions to create a new win- 
dow, return the size of its content area, 
close the window, invalidate its content 
(i.e., invoke repainting), query the sys- 
tem for the frontmost window, set the 
clipping rectangle, set the window title, 
get and set the cursor, convert from win- 
dow coordinates to screen coordinates, 
and set the scroll position and scroll 
range. These routines are closer to the 
Mac than to Windows. You don't need to 
register different window types, and you 
don't have to specify a separate event 
handler for each window class. 

The graphical functions are philo- 
sophically closer to Windows than to the 
Mac. XVT supports the concept of a pen 
tool (for drawing lines and outlines of 
shapes) as well as a brush tool (for filling 
in hollow areas like the interior of a rect- 
angle). Pens come in different colors 
(white, black, and transparent), styles 
(currently only a solid style— no dashed 
styles), and draw modes (e.g., XOR, 
OR, COPY). There are 12 brush styles 
(for filling areas, including white, light 
gray, dark gray, diagonal, and vertical). 

There are routines to make a window 
available for drawing, set the pen and 
brush tools, draw shapes (line, polyline, 
polygon, rectangle, oval, roundrect, arc, 
pie, and text), set text-font attributes 
(size, family, style), and perform 
queries. 

There's an asymmetry in XVT's im- 
plementation of stored pictures, which 
contain the cumulative result of a series 
of drawing commands. On the Mac, an 
XVT picture is stored as a PICT file; this 
preserves object structure and simplifies 
redisplay, scaling, and inter application 
transfer. Although Windows supports a 
PICT analogue— the Metafile— XVT, 
for some reason, doesn't use it. Instead, 
XVT implements stored pictures as bit- 
map objects, although the manual hints 
that this may change. There are routines 
to create a picture, open it for the accu- 
mulation of drawing commands, close it, 
play it back within a scaled rectangle, 
lock it for reading and writing to a file, 
and dispose of it. 

Menu-bar support includes routines to 
add check marks to menu items, enable 
and disable items, draw the menu bar, set 
menu text, and support the font- selection 
menu. File-system support implements 
an abstract object called a directory, 
which represents native directories on 
local file systems. There are built-in 
functions that return the start-up direc- 



tory or obtain a directory selection from 
the user by means of a dialog box. 

Printing is another messy device-de- 
pendent topic that causes problems even 
for programmers writing in a single na- 
tive environment. XVT supports the nec- 
essary operations: begin printing, start a 
new page, end a page, and end printing. 

Dialog support in XVT is straightfor- 
ward. Some simple dialogs are built in 
(e.g., an about box, an alert box, and a 
prompt box) along with the more elabo- 
rate file-directory dialog mentioned ear- 



Y, 



oucan 
try out XVT-Draw 
for nothing and see 
how it feels. 



Her. Custom user dialogs are supported 
through XVT functions (e.g., check_ 
radio_button, enable item, get item 
text, check box) in conjunction with re- 
source files in the native environment. 

Is There a Performance Penalty? 

With interactive graphical applications, 
performance is often a subjective matter 
that doesn't lend itself to quantitative 
measurement. For some applications, a 
twentieth-of-a-second lag can make a dif- 
ference. For others, differences of whole 
seconds may not matter much. For ex- 
ample, on my high-end Compaq 386 run- 
ning any Windows application, the 
mouse tracking always feels clunky and 
sluggish when compared to the feel of the 
mouse on my lowly Mac 5 1 2 (never mind 
my 68020 Mac). But when I look at pub- 
lished benchmarks of programs that run 
on both machines (e.g., Aldus Page- 
Maker) , the numbers don't bear that out. 
With one exception, all the operations 
I tried out using the XVT library— track- 
ing the mouse, dragging a window, typ- 
ing in text, choosing menu items— felt 
like equivalent operations found in native 
applications. The single performance 
anomaly I observed relates to Windows. 
When I selected an occluded child win- 
dow within an XVT application, the time 
required to uncover, highlight, and re- 
draw the window seemed substantially 
longer than in a native Windows applica- 
tion. This was true even for a do-nothing 
example program that did no computa- 



tion or redrawing within the window. 

That's a small thing that many people 
might not even notice. Fortunately, you 
can see for yourself without investing 
$1000 to buy XVT. You can download 
XVT-Draw, the sample application, 
from many electronic bulletin boards and 
information utilities as shareware, in 
both Mac and Windows versions. Try out 
its functions and see how they feel. If the 
application you want to write is similar in 
size and structure, it should have equiva- 
lent performance. 

It comes down to this: The XVT layer 
is about as thin as it can be while meeting 
the design goals of portability and real- 
world functionality. The level of abstrac- 
tion seems appropriate. On a subsystem- 
by-subsystem or function-by-function 
basis, the decisions made by its author 
are reasonable. Although you or I might 
not make the same choice in every case, 
none stands out as horribly mistaken. It's 
very unlikely that an average program- 
ming shop will surpass this particular 
implementation in terms of efficiency, 
quality, and robustness. 

Some innovative applications might 
require choices in function mapping that 
are different from those made in XVT. 
You can sidestep XVT, though, and use 
the native environment, although the re- 
sulting application will be nonportable. 

What's Wrong with XVT? 

XVT does have a weak point. The qual- 
ity of its documentation is typical of that 
from a small, tool-oriented vendor with 
limited resources: It's OK, but it doesn't 
go far enough. The documentation con- 
sists of a 60-page Technical Overview, a 
160-page Programmer's Reference Man- 
ual ($25 extra), and a smattering of tech- 
nical notes and updates. Explanations 
are understandable and clear despite the 
dense nature of the topic at hand. 

But the documentation lacks informa- 
tion. There's no index and no up-to-date 
list of the functions available in the sys- 
tem. I was able to find what I needed in 
the header files, with their function pro- 
totypes, but API should provide a sepa- 
rate list and group the functions by sub- 
system as well as alphabetically. 

Assorted release memos, bug reports, 
and technical notes are confusing for the 
same reason: There's no catalog of func- 
tions to which you can relate them. The 
bug reports do serve one useful purpose, 
though. They indicate the health of the 
product. I was pleased to find evidence of 
benign incremental improvements (char- 
acteristic of a product beginning its jour- 
ney to maturity), rather than mysterious 

continued 
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The journey 
to discovery can 
sometimes be a 
long and arduous 
one. 

Especially 
when it comes to 
writing database applications. 

And especially when you're not 
a programmer. 

All of which is precisely why we 
built dBASE IV" with an innovative 
new feature we call the Control Center. 




The Control Center is a logical, 
intuitive window from which you per- 
form all your key database operations. 
A constant frame of reference, if you 
will, for harnessing all of dBASE IV's 
formidable power. 

Through the Control Center, you 
get simple and understandable access to 
every one of dBASE IV's modules and 
functions. Like the powerful Report 
Writer. The Applications Generator. 
And much, much more. So that the 
time it takes to develop your applica- 
tions can be drastically reduced. 



You see, at AshtonTate we think 
that people tend to be more successful 
when they're able to see the opportunities 
for discovery right in front of them. 

Want to see for yourself? Just visit 
your local authorized AshtonTate 
dealer for a demonstration, or call 
800-437-4329*ext. 2934 for details 
on videotapes, demo disks, upgrades, 
and more. 

A AshtonTate" 

INTRODUCING dBASE IV 
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"It's a whole lot easier 
whenyoucan see 

what youte doiiig^ 
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REVIEW 
A VIRTUAL TOOLKIT 



KADAK's 

engineers bring 

years of practical real-time 

experience to this mature 

MULTI-TASKING SYSTEM 

(version 2.0) 
for the IBM® PC, PC/XT and PC/AT 



No royalties 
IBM PC DOS® support 
C language support 
Preemptive scheduler 
Time slicing available 
Source code of the 
C interface and device 
drivers is included 



Intertask message 

passing 

Dynamic operations: 

- task create/delete 

- task priorities 

- memory allocation 
Event Manager 
Semaphore Manager 



AMX86™ operates on any 8086/88, 80186/88, 80286 system. 



Demo package $25 US 

Manual only $75 US 

AMX86 system $2195 US 

(shipping/handling extra) 

Also available for 8080, Z80, 68000 



KADAK Products Ltd. 

206-1847 W.Broadway 
Vancouver, B.C., Canada 
-- V6J1Y5 

^^ Telephone: (604) 734-2796 

IF Telex: 04-55670 




Build your 
own system by 
selecting from DTI's 
card family with features 
that include: 

On-board RAM up to 8M 

12, 16, 20, MHz CPU Speed 

CPU-8088, 286, 386SX, 386 

Graphics-VGA, EGA, CGA, MDA 

SCSI, ST506, IDE 

Floppy Interface 

Keyboard Interface 

2 Serial Ports 

1 Parallel Port 

Ethernet Interface 

Award or Phoenix Bios 



3088,286, 386SX, 386 are tradenames of Intel Corp. 
/XT, /At, IBM are tradenames of IBM Corp. 
Award is a tradename of Award Inc. 
Phoenix is a tradename of Phoenix Inc. 



Also Available: 

• Card Cages 

• Backplanes 

• Chassis 

• Rackmounts 

• much more 

B Diversified 
Technology 

112 E. State St. • Ridgelancl, MS 39158 
(601)856-4121 

1-800-443-2667 

Designed and Manufactured by DTI in the USA 
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items describing unexplained fatal 
errors. Still, this is no excuse for not hav- 
ing a better-organized, up-to-date refer- 
ence manual. 

In fairness to API, I should note that 
many of the above criticisms applied 
equally to the Mac Toolbox and the Win- 
dows SDK when they were introduced. 
As with those two systems, it is likely 
that XVT will continue to improve— par- 
ticularly in documentation. The com- 
pany promises that version 1.2 will be 
out by the time this review is printed and 
that it will have some (but not all) of the 
improvements suggested above. 

Making the Decision 

XVT is a tremendous bargain for devel- 
opers who must have portability but 
don't want to commit time and resources 
to developing in two native environ- 
ments. I'm convinced that, for these peo- 
ple, the savings in time, aggravation, and 
opportunity costs will easily exceed 
XVT's price by one or even two orders of 
magnitude. But the decision to commit to 
a development platform like XVT is a 
major one, comparable to choosing a 
programming language. The problem is 
the large gap between the $25 you can 
spend to peruse the XVT manual and the 
$995 you have to spend before you can 
actually try out the product. Perhaps API 
can come up with some intermediate ar- 
rangement to help prospective buyers fa- 
miliarize themselves with XVT. 

If you are interested in writing porta- 
ble, graphically based applications soft- 
ware, you can't afford to ignore XVT. 
Get the Technical Overview, which is a 
free article reprint, and order the Pro- 
grammer's Reference Manual for $25. 
Download and try out the sample share- 
ware application, XVT-Draw. Become 
familiar with your target environments if 
you are not already familiar with them. 
Try writing some small native applica- 
tions. Then consider purchasing XVT. 

If you are part of an organization with 
a healthy R&D budget, order a copy of 
XVT and try it out. Even if your organi- 
zation eventually decides not to use it, 
chances are you will have learned a num- 
ber of useful concepts. If using XVT 
keeps you from including WINDOWS. H 
or the Mac Toolbox header files i n every 
module of your application, it will have 
been worth at least its purchase price. ■ 

Ray Valdes is president and founder of 
Sapphire Software, a technology consult- 
ing firm in San Francisco, California, 
that specializes in the design and devel- 
opment of graphical software. He can be 
reached on BIXc/o ''editors. " 
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the toughest part 
of our 3.5 "diskette. 

/Ve've got you covered. 
The rigid plastic jacket of 
our 3.5" Micro Diskette is 
molded to our own speci- 
fications for unsurpassed 
protection. And, our clip- 
ping level is 44% higher 
than industry standards. 
Call 800-343-4600 for 
the name of your nearest 
BASF supplier. 

Depend on it. 
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THE™ 

PC+ TURBO XT/10 

SYSTEM 




• Intel 8088-1 Switchable from 4.77 to 
1 0MHZ • 512K RAM Expandable to 640K 

• Dual Floppy Controller • 1 50 Watt Power 
Supply • Mono/Color Video Graphics 
Board • 12" Monochrome Monitor • 1 
Serial/1Parallel/1 Game Ports & Clock • 
101 "AT" Style Key Keyboard • FREE 1 
Year Warranty. 

Color Systems With 
Mitsubishi Monitors 

CGA Color System $869. 

EGA Color System $1079. 

CGAW/20MB $1137. 

EGAW/20MB $1347. 

THE™ COMPLETE 40MB 

286/12 PROFESSIONAL 

SYSTEM 

*1579 

• 12MHz Switchable Speed • 512K RAM 
Expandable to 1024K • 1.2MB Mitsubishi 
Disk Drive • FDC/HDC Dual Controller • 
40MB Seagate (ST251-1) Hard Drive • 1 
Serial/1 Parallel/ & Game Port • Color/ 
Mono Graphics Card • 1 01 "AT" Key Key- 
board • 200 Watt Power Supply • 12" 
Monochrome Monitor • FREE 1 Year 
Warranty 

Color Systems With 
Mitsubishi Monitors 

CGA Color System $1779. 

EGA Color System $2099. 

VGA Color System $2229. 



PANASONIC KXP-1124 

Dot Matrix 

Printer $339. 

PANASONIC 

1180i CALL. 

1124 192/63 cps 339. 

1524 240/80 cps 575. 

1592 220/38cps 415. 

1595 290/51 cps 449. 

KXP 4450 Laser w/Toner 1599. 

EPSON 

LX800 180/32cps $199. 

EX 800 300/60cps 439. 

FX 850 264/54cps 359. 

FX1050 200/54cps 467. 

LQ500 180/60cps 328 

LQ 850 264/88cps CALL. 

LQ1050 264/88cps CALL. 

LQ 2550 400/133cps 949. 

DFX 5000 533/80cps CALL. 

NEC 

P2200 170/55cps $369. 

P5200 265/90 cps 530. 

P5300 265/70 Wide 719. 

P9XL 400/330 cps 1092. 

LC890 Laser 3199. 

OKIDATA 

ML 182P 180/30 $239. 

ML 320 300/63 345. 

ML 321 300/63 479. 

ML 390 270/90 479. 

ML 391 270/90 655. 

ML 393 450/120 1005. 

ML 393 COLOR 1079. 

HEWLETT PACKARD 

Deskjet $709 

LaserJet II 1717. 

DICONIX 

150p 150/50 $313. 

300 WP 310/73 489. 




MONITORS 

MAGNAVOX 

Amber TTL Mono $75. 

14" VGA Mono/Flat (640x350) 169. 

14" RGB Analog (640x240) 254. 

14" EGA/CGA (720x350) 340. 

14" VGA (800x600) 415 

MITSUBISHI 

1409 13" CGA (640x200) $249. 

1410 13" EGA (640x350) 361. 

1430 13" EGA(640x350) 399. 

Diamond Scan (800x600) 490. 

SONY 

1302 13" Multiscan (1024x768) .. $644. 

1303 13" Multiscan (800x600) 522 

PRINCETON GRAPHICS 

Ultrasync 12" $519. 

Ultrasync 16" 879. 

ZENITH 

1390 13" RGB (640x480) $439. 

1490 14" FTM Monitor 648. 

NEC 

Multisync II 13" (800x600) $599. 

Multisync Plus 15" (960x720) 919. 

Multisync XL 1 9" (1 024x768) .... 2249. 

VIDEO BOARDS 

THE™ Mono/Color $59. 

THE™EGA/480 159. 

THE™VGA/256 220. 

PARADISE Autoswitch 480 215. 

PARADISE VGA+ 274. 

VIDEO 7 VEGA VGA 285. 

VIDEO 7 VEGA DELUXE 214. 

ORCHID Pro Designer VGA 299. 

ORCHID Designer VGA 800 235. 

ATI EGA Wonder 800 230. 



COMPUTER SYSTEMS 

AST Premium 386 MDL. 300 .... $2770. 

AST Premium 286 MDL. 140 2648. 

COMPAQ Deskpro 286-/40MB ..CALL 
COMPAQ Deskpro386-25/1 10 ..CALL 
COMPAQ Deskpro 386-20/60MBCALL 

IBM MDL 30-21, 20MB CALL 

IBM MDL 30-286, 30MB CALL 

IBM MDL. 50Z.30/MB CALL 

VENDEX HEADSTART III CALL 

LAPTOPS 
NEW! 
TOSHIBA 
T-3100E 
$2799. 



TOSHIBA 

T-1000 $779. 

T-1200H/HB 2214/2399. 

T-1600 NEW! CALL 

T-3100E NEWI 2799. 

T-3200 3599. 

T-5100 4749. 

T-5200 NEW! CALL 





NEW! 
ZENITH 
Supersport 
In Stock Now! 



ZENITH 

Supersport MDL. 2 CALL 

Supersport MDL. 20 CALL. 

Supersport 286 MDL. 20 CALL 

NEC 

Ultralite CALL 

Multi Speed HD CALL 




fg^ 
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SELECTION 



PRICE 




PLOTTERS/DIGITIZERS 

HOUSTON DMP 41 , 42, 52, 61 CALL 
HOUSTON DMP 52MP, 62MP CALL 
ROLAND DXY 885 DXY980 CALL 
CALCOMP1023 CALL 

SUMMASKETCH 12X12 379. 

SUMMASKETCH 12X18 645. 

SCANNERS 

H.P. Scanjet w/lnterface $1455. 

PANASONIC RS 505 Flatbed 995. 

PANASONIC RS 506 Flatbed .... 1259. 

MICROTEK MSF 300G 2650. 

MICROTEK MSF 300CFIatbed .. 1350. 
PRINCETON LS 300 w/Adaptor .. 758. 
COMPLETE PC Handscanner .... 171. 
LOGITECH Scanman CALL. 

MICE 

LOGITECH 

Hi Res (Bus) $95. 

Clear Mouse (Serial) 95. 

C-7 (Serial or Bus) 79. 

Mouse w/Paint (Bus or Serial) 88. 

MICROSOFT 

MOUSE w/Windows &Paint $144. 

MOUSEw/Paint & Menus 107. 

MOUSE w/Easycad 124. 

MODEMS 

THE™ 2400 Internal $99. 

THE™ 2400 External 128. 

THE™ 9600 Internal 379. 

THE™ 9600 External 399. 

HAYES Smartmodem 1200 295. 

HAYES Smartmodem 1200B 295. 

HAYES Smartmodem 2400 433. 

HAYES Smartmodem 2400B 433. 

US ROBOTICS HST 9600 625. 




DISK DRIVES 

SEAGATE ST-225 20MB/Kit $279. 

SEAGATE ST-251 40MB/Kit 469. 

SEAGATE ST-251 -1 40MB/28MS 435. 
SEAGATE ST-4096 80MB/28MS .. 625. 

MINISCRIBE 3650 40MB/ Kit 377. 

MINISCRIBE 3675 60MB HD/ Kit .. 430. 
MINISCRIBE 6085 71 MB/22MS .... 642. 
PRIAM ID230 230MB/RLL712MS 1975. 

MITSUBISHI 360K 5.25"HH 76. 

MITSUBISHI 720K 3.5" HH 86. 

MITSUBISHI 1.2MB 5.25"HH 93. 

MITSUBISHI 1.44MB 3.5"HH 103. 

SYSGEN Bridge File 3.5" Ext. Drive 225. 

HARD CARDS 

PLUS DEVELOP. Hard Card 20 $545. 
PLUS DEVELOP. Hard Card 40 .... 690. 
WESTERN DIGITAL File Card (30)..419. 

TAPE BACKUP 

MOUNTAIN 40MB Ext /Power XT $569. 
MOUNTAIN 40MB Ext/PS/2 Mdl30 549. 
MOUNTAIN 150MB Ext. /PS/2 .. 1550. 

IRWIN 145C40MB INT-/AT 469. 

IRWIN 120D20MB/XT 299. 

PLUS DEVELOP. Pass Port 40 .... 606. 



CO-PROCESSORS/CHIPS 

INTEL 8087-1 $215. 

INTEL 8087-3 109. 

INTEL 80287-8 239. 

INTEL 80287-10 279. 

INTEL 80387-16 442. 

INTEL 80387-20 540. 

INTEL 80387-25 650. 

THE™640K Upgrade Kit CALL. 

THE™ Memory Upgrades CALL. 

MULTIFUNCTION CARDS 

AST6Packw/384K $269. 

AST Rampage AT W/512K 399. 

AST Advantage Premium W/512K.... 426. 
INTEL Above Board 286 W/512K ....385. 

INTEL InBoard 386 PC w/1 MB 799. 

ORCHID Tiny Turbo 269. 

ORCHID Twin Turbo 379. 

THE™ Multi I/O XT or AT 65. 

ACCESSORIES 

THE™ 3.5"DS/DD Bulk 25 $32. 

THE™5.25" DS/DD 50 Pack 19. 

THE™ 5.25" DS/HDBulk25 19. 

FUJI 3.5" DS/HD 10 Pack 49. 

FUJI 5.25" DS/HD 10 Pack 21. 

CH PRODUCTS Mach III Joystick .... 34. 

CH PRODUCTS Game Card III 42. 

PT1 Datashield S100 59. 

CURTIS Ruby Filter 6 Outlet 56. 

FAX 

CANON Faxphone 8 $875. 

CANON Faxphone 20 1250. 

CANON Faxphone 25 1945. 

SHARP FO220 995. 

SHARP FO300 1199. 

SHARP FO420 1299. 

MURATA M1200 775. 



ALDUS 
Pagemaker 
3.0 
$479. 



ALDUS 



ADOBE Illustrator w/Windows $428. 

ALDUS Pagemaker 3.0 479. 

ASHTON TATE DBase IV 453. 

ASHTON TATE Multimate Adv. II 289. 
BORLAND Turbo C w/Debugger 92. 

BORLAND Turbo Pascal 99. 

BORLAND Quattro 159. 

BRODERBUND Where USA 26. 

BRODERBUND Where World .... 25. 

BRODERBUND Printshop 37. 

BRODERBUND Bank St. Writer* 47. 
CENTRAL POINT PC Tools Delx. 42. 

CHIPSOFT Pro 1040 228. 

CHIPSOFT Personal 1040 46. 

DAC Easy Accounting 3.0 59. 

FIFTH GENERATION Fastback + 99. 

FUNK SOFTWARE Allways 85. 

FUNK SOFTWARE Sideways .... 42. 

INTUIT Quicken 30. 

LOTUS Lotus 1-2-3 299. 

LOTUS Symphony 445. 

MECA Managing Your Money .. 117. 
MERIDIAN Carbon Copy Plus .. 114. 

MICROSOFT Flight Simulator 35. 

MIICROSOFT Word 5.0 CALL 

MICROSOFT Excel 2.0 315. 

MICROSOFT Works 99. 

MICROSOFT Windows 687130. 

PE ACHTREE Business Acct. II 1 62. 

PETER NORTON Utilities Adv 77. 

PFS First Choice 95. 

PFS Professional Write 115. 

PFS Harvard Graphics 285. 

WORDPERFECT Wordperft.5.0 225. 
XEROX Ventura Publisher 495. 



JOIN PC NETWORK FOR SERVICE, SELECTION & PRICE. 



nnM New "Net" Pricing. . .All Members 
\Jtj Pay Prices Shown + Shipping. 

Vll^ No Credit Card Surcharge on 
L£-l Master Card or Visa. 

\J^ Fast 24-Hour Shipping on all 
LQ In-Stock Items. 



All Products on Display at 
Our Warehouse Showroom. 



a" 

rnf^ Free Technica[ Support Before 



and After the Sale. 



rn^ Qualified Sales Representatives 
Li-J Standing by to Serve You. 



MMC 



BY0389 



1-800-621 -SAVE 



• TECH SUPPORT 1-312-205-1410 

• CUSTOMER SERVICE 1-312-205-1510 

• FACSIMILE 1-312-205-1525 



625 ACADEMY DRIVE, NORTHBROOK, IL 60062 HOURS: MONDAY-FRIDAY 8:30AM-6:00PM SATURDAY 10:00 AM-4:00PM 
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"The printer that 





"I remember when the ACCEL-500™ arrived 
as if it were yesterday. Because it was. 

It all started innocently enough. The boss 
questioned my decision to buy the ACCEL-500 
instead of the leading 24-pin dot matrix printer. 

With ACCEL-500's SelectDial™ fingertip 
control, I put the handsome new printer through its 
paces. Zooming through paper handling and setup 
options. Snapping in IntelliCard™ modules to emu- 
late every printer and font style he could think of. 
From 480 cps draft mode to high resolution color 
graphics, from 6-part forms to sheet-fed envelopes, 
ACCEL-500 demonstrated a versatility previously 
the province of vegetable slicers and dicers. 

The boss beamed, shook my hand, and left 
me to face a hostile crowd of jealous, resentful 
co-workers. I made a successful break for this 
broom closet. Where I'll remain until they give 
up and go home. 

Good thing the ACCEL-500 runs unattended, 
around the clock. I could be here for days." 

ACCEL-500 

For the ACCEL-500 dealer nearest you, write: Advanced 
Matrix Technology, 765 Flynn Road, Camarillo, CA 93010. 
Or call: (800) 992-2264. 

Circle 38 on Reader Service Card 
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Superbase 4 



A great concept 
whose design may not 
be so super 



Nick Baran 



At the very least, Superbase 4 is 
an intriguing program. It's 
part of a new breed of database 
managers for IBM PCs and 
compatibles that can include graphics 
images and external text files as fields in 
a database table. Superbase 4 is also a 
full-featured relational system. It has a 
large BASIC-like programming language 
and a query system modeled after Struc- 
tured Query Language (SQL). 

Of course, supporting all those differ- 
ent things— graphics images, text files, a 
programming language, and a query sys- 
tem—may be a great concept, but it's a 
lot to promise. And the version of the 
program I worked with, version 4.0, is 
not without its faults. 

Based in the U.K., Precision Soft- 
ware, the developer and vendor of Super- 
base 4, currently offers the program for 
Digital Research's GEM windowing en- 
vironment, which runs under MS-DOS. 
Superbase 4 is bundled with GEM 2.1, 
which is about two years old. According 
to a company spokesperson, there are no 
plans at present to bundle the program 
with GEM 3.0. However, customers can 
run Superbase 4 under version 3 . if they 
purchase it separately. Precision Soft- 
ware says it plans to introduce a version 
of the program running under Microsoft 
Windows early this year. 

Installation and Operation 

The Superbase program comes on four 
5 !4 -inch floppy disks plus an additional 




six floppy disks for the GEM windowing 
system. The installed program plus 
GEM requires about 1.5 megabytes of 
disk space. Superbase 4 requires 640K 
bytes of RAM and a graphics board and 
monitor supporting CGA, Hercules, or 
EGA. I tested Superbase 4 on an IBM PC 
XT with an Orchid 80286 TurboEGA 
board. 

Installation is simple, although you 
must learn the basic workings of GEM, 
which is similar to Microsoft Windows 
in its operation but slower. Whether you 
like GEM or not, you'll have to get used 
to it if you want to run Superbase 4. 

Superbase 4 depends on a graphics- 
based environment and therefore re- 
quires a mouse to operate effectively, al- 
though it is possible to run it entirely 
from the keyboard. You can access al- 
most all operations from pull-down 
menus at the top of the screen or from a 
series of control buttons along the bottom 
of the screen. The control buttons act es- 
sentially like the buttons of a tape re- 



corder, letting you "fast-forward" and 
"rewind" the records of a database, 
move sequentially from one record to the 
next, and perform ad hoc queries and 
searches of the open database file. 

You can display records in Form view, 
Table view, or Record view. The Form 
view lets you enter or display data using a 
custom-designed form from the Super- 
base Forms Editor. Clicking on the fast- 
forward button in Table view lets you 
view a screenful of records at a time. 
Record view displays a single record at a 
time and is the default format for enter- 
ing data. The control buttons include op- 
tions for moving to the top and bottom of 
the file, moving forward or backward 
through the file, searching on a keyword 
in the file, or performing a query. How- 
ever, there were some bugs in the control 
button functions. Occasionally, the sys- 
tem would report "end of file" without 
displaying any records moving either for- 
ward or backward through the file. The 

continued 
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Superba e 4 version 4.0 



Type 

DBMS 



Company 

Precision, Inc. 

(subsidiary of Precision Software, Inc.) 

8404 Sterling St., Suite A 

Irving, TX 75063 

(214) 929-4888 

Format 

Four 5 1 /4-inch floppy disks for 
Superbase; six 5 1 /4-inch floppy disks 
forGEM 

Hardware Needed 

IBM PC, XT, AT, PS/2, or compatible 
with 640K bytes of memory; a hard disk 
drive with at least 1 .5 megabytes 
of free space; a CGA, Hercules, or EGA 
graphics card; one floppy disk drive 

Documentation 

Two spiral-bound user's manuals 
(approximately 200 pages each); 
pocket reference guide 

Price 

$695 (includes GEM 2.1) 

Inquiry 851. 



only solution was to close the file and re- 
open it. 

Relational Structure 

Superbase 4 uses the standard relational 
table structure of rows and columns. It 
includes text, numeric, time, and date 
data types, as well as an external data 
type that can point to a graphics or text 
file. A nice feature is that text data types 
can have multiple response fields, allow- 
ing up to nine separate data entries for a 
single field, with a total of 500 charac- 
ters. Each table is stored as a separate 
database file, and common fields can 
link the tables to other Superbase 4 data- 
base files. Superbase uses a linking sys- 
tem similar to SQL, in which the com- 
mon field names are appended with the 
corresponding database filename (e.g., 
lastname. ACCOUNTS = lastname. CUS- 
TOMER). You can therefore use fields 
from other open databases in any data- 
entry form or report. Superbase 4 allows 
the importing of dBASE, data-inter- 
change format, and ASCII files, and also 
exporting to ASCII file format. 

Superbase 4 can have multiple data- 
base files open, but you can access only 
one database at a time interactively. You 
can set up a form or report that accesses 
and displays data from multiple data- 
bases, however. Using the system's link 



facility, you can set up links between as 
many as 99 database files. Unfortu- 
nately, the use of multiple files is poorly 
documented in the Superbase user's 
manuals. Almost all the tutorials and ex- 
amples focus on single-file operations . 

Superbase 4 maintains separate index 
files for each indexed field in the data- 
base. Indexes are optional, but you must 
have at least one index per database. You 
can view your data sorted in the order of 
the open index. Only one index can be 
open at a time. Indexes are automatically 
updated as you enter data. Searches and 
queries are very fast if they are per- 
formed on the field of the currently open 
index. I tried a text search of a 700- 
record database and obtained the answer 
almost instantaneously. However, Su- 
perbase 4 took an additional 4 or 5 sec- 
onds to search through the rest of the file 
when there were no more matches. 

As long as you stick to searches on the 
field of the open index, the performance 
is quite good. Since the indexes update 
automatically, your data is always in 
sorted order according to the open index. 
Thus, the performance of sorting is not 
really an issue, although you can slow 
down data entry considerably if you de- 
fine too many indexes. 

Two Programs in One 

Superbase 4 actually consists of two pro- 
grams. The primary program is the 
Superbase 4 application itself, which in- 
cludes facilities for entering and display- 
ing data, querying database files, and 
developing programs in the Superbase 4 
programming language, called DML 
(for database management language). 
DML is modeled after the BASIC pro- 
gramming language. It includes over 200 
commands and a complete set of math, 
date, time, string, and financial func- 
tions. You can generate programs using 
the Superbase 4 text editor or with any 
simple text editor. 

The Superbase application includes a 
full-screen text editor and utilities for 
viewing the status of files, listing direc- 
tories, and determining available system 
memory. The directory-listing function 
was erratic and would occasionally re- 
port a blank screen and return to the 
main menu, even though the directory 
contained files. A major drawback of the 
program is that there is no facility for 
temporarily exiting to MS-DOS. This is 
a major omission for any competitive ap- 
plication package on the market today. 

The other component of the package is 
a separate Forms Editor, which you use 
to design data-entry forms and reports 
for Superbase databases. You must exit 



Superbase temporarily to use the Forms 
Editor. You can locate fields anywhere 
on the screen, specify calculated fields 
and fields from other databases, and de- 
sign windows and boxes to enhance the 
appearance of the form. Forms can con- 
sist of multiple pages. 

Unfortunately, forms design is not a 
trivial exercise for the uninitiated. The 
manual even warns that the technique of 
drawing patterns and outlines on forms 
"may be difficult to master." It was dif- 
ficult, indeed. After laboriously design- 
ing a form, I lost the entire thing because 
of an error I made in specifying a box 
border. Most users are accustomed to 
more forgiving interfaces. Simply warn- 
ing the user in the manual is not enough. 

Reports are a subset of forms created 
in the Forms Editor. You can define 
groups, headers, footers, and the usual 
array of calculations and functions that 
you would expect in a full-featured rela- 
tional database. However, the report 
generator has some serious design flaws. 
If you inadvertently select an option such 
as Group or Footer and then decide you 
don't need to use it, there seems to be no 
way to change your mind. For example, 
if you decide to add a footer and click on 
this menu option, you can't remove the 
footer area from your report without 
clearing the screen, thus losing the rest of 
your report. If you leave the footer area 
blank, the computer freezes when you at- 
tempt to print the report. Another odd 
quirk of the report generator is that you 
can run test reports only on the printer, 
not on the screen. 

Reports are saved as Superbase DML 
programs, and, to run a report, you must 
execute it from the Superbase 4 Program 
menu option. Unfortunately, all Super- 
base 4 programs have the same file ex- 
tension, so there is no way of telling 
which programs are reports and which 
are used for other purposes; you have to 
name your files so that you can remem- 
ber which ones are reports. This is a 
major inconvenience. 

A Few Problems 

As I mentioned earlier, one of the big 
selling points of Superbase 4 is its ability 
to display graphics images and text files 
as fields in a database. Superbase does 
this by providing an External file data 
type, which is used as a pointer to the ex- 
ternal text or graphics file. Any file con- 
taining ASCII text or graphics images in 
IMG, PCX, GEM, or PICT format can 
be included as a field in a database 
record. Thus, theoretically, you could 
have a database of addresses with a field 

continued 
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The clear alternative to DEC terminals! 



If you connect to a DEC VAX, there is a 
better alternative. The UnVT. KEA Systems' 
line of DEC terminal emulation products for 
the IBM PC and successors. Software like 
ZSTEM 240 with: 

• true 132 column support on all adapters 

• VT340 color and resolution 

• extensive network support 



Or for 100% compatibility, the PowerStation. 
A DEC VT layout keyboard and ZSTEM 
emulation software. Don't settle for just 
a terminal. Get The UnVT. 

Find out why 65,000 others use the clear 
alternative. 
Call 604-732-7411 or 
FAX 604-732-0715 now! 




KEA Systems Ltd., 2150 West Broadway, Suite 412, Vancouver, B.C. Canada V6K 4L9 • Order desk 800-663-8702. 

DEC, VT and VT340 are trademarks of Digital Equipment Corporation. PowerStation, and ZSTEM are trademarks of 
KEA Systems Ltd. IBM and IBM PC are registered trademarks of International Business Machines Corporation. 
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REVIEW 

SUPERBASE 4 



How are you currently producing your scientific 
documents? Are you using a "golf ball" style 
typewriter? A regular word processor, hand let- 
tering the special symbols? Are you fighting 
against a "what-you-see-is-definitely-not-what- 
you-get" system with a special command 
language? Or are you using one of our com- 
petitors' expensive and inflexible programs? Find 
out how ChiWriter can solve your scientific word 
processing problems. 




From an actual ChiWriter screen display 



Powerful Scientific/Multifont Word 
Processing at a Reasonable Price 

ChiWriter is a complete word processor, designed 
especially for scientific and foreign language text. 
Its features include: intuitive formula editing com- 
mands, automatic pagination, variable headers 
and footers, footnotes, box draw mode, a notepad 
window, and an integrated spelling checker. 

Best of all, ChiWriter is completely "what-you-see- 
is-what-you-get." Even complicated formulas can 
be entered easily because the screen display cor- 
responds exactly to the printout. 

ChiWriter runs on an IBM PC with CGA graphics, 
2 floppy or 1 hard/1 floppy drive/and an Ep- 
son/IBM compatible 9 pin printer. Hi res screen 
support (Hercules, EGA, VGA, AT&T , 24 pin 
printer support, and laser printer support (HP 
Laserjet, DeskJet, PostScript) are available. 

"ChiWriter is a nifty product with a price I defy you 
to beat and performance I defy you to snub... I 
know of several $500 programs that will do the job, 
but for the same money you could buy ChiWriter 
and a vacation." 

Phil Wiswelt, PC Magazine 



□ ChiWriter Program 


$99.95 


□ Hi Res Screen Support 


$24.95 


□ 24 Pin Printer Support 


$24.95 


D Laser Printer Support 
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□ International Keyboard Support 
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□ Shipping & handling $ 




$5 U.S. & Canada, $10 Europe, $15 elsewhere 
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Zip 



Country _ 
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Horstmann Software Design Corporation 
140 E. San Carlos St./P.O. Box 5039 
San Jose, CA 95150-5039, USA 
(408) 298-0828 
FAX; (408) 298-6157 
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that contains a bit-mapped image of the 
house at each address. Or you could have 
a database that catalogs a series of re- 
ports or text documents. 

However, there's a big problem. GEM 
doesn't support enough memory to 
display graphics images in Superbase. 
Specifically, GEM does not support ex- 
panded memory— so Superbase 4 can use 
only 640K bytes. I found that bit-mapped 
graphics images could not be displayed 
because of memory limitations (I got an 
"insufficient memory" message even 
with a small, lOK-byte image produced 
with PC Paintbrush). 



s 



uperbase 

has a complete Query 

Definition facility 

for defining and storing 

complex queries. 



Precision Software acknowledged this 
problem and told me that there is some 
improvement if you use GEM 3.0. How- 
ever, this means that you must purchase 
GEM 3.0 separately, which is hardly a 
satisfactory solution. The Superbase 
manual suggests removing GEM desk 
accessories and disabling your RAM 
disk to free up more memory for graphics 
display. These are not satisfactory solu- 
tions, either. Presumably, a version of 
Superbase under Microsoft Windows 
would support expanded memory and get 
around the present memory limitations. 

The use of external text files works 
somewhat better. Superbase displays ex- 
ternal text files using its own text editor. 
You can either display the text file in a 
window on the screen or expand the win- 
dow to the full screen. You can edit the 
external file from within Superbase 
using the text editor. Superbase 4 also 
lets you search external text files for text 
strings. However, it will not open the file 
and display the text string that it found; it 
simply lists the record containing the ex- 
ternal file with the desired text string. 
You still have to find the string by scroll- 
ing through the flagged external file. 

Another drawback is that Superbase 
matches lines to search for text strings; 
thus, it won't find a text string if it's on 
multiple lines. If you were storing a large 



library of documents, it would be almost 
impossible to ensure that text strings of 
interest were always located on one line. 

Searches of text files are extremely 
slow. Searching for a string in a simple 
four-record database with one text file of 
about 500 words and another of about 40 
words took close to 30 seconds. Text 
searches would be slow indeed with, say, 
500 external files. 

One of the more promising features of 
Superbase 4 is its query facility. While 
you can perform simple single-file 
queries using the control button at the 
bottom of the screen, Superbase 4 also 
includes a complete Query Definition fa- 
cility for defining and storing complex 
queries. The Query Definition facility 
consists of a menu-driven dialog box in 
which you enter the desired fields, the 
filter or query criteria, and the appropri- 
ate format parameters for the output of 
the query. In fact, you can output fairly 
sophisticated reports using the Query 
Definition facility. You can specify field 
groups and, as I mentioned earlier, fields 
from other databases. 

The problem is that the Query Defini- 
tion facility is poorly documented and 
difficult to use. Virtually no examples 
are provided for developing a query using 
multiple files. I struggled for several 
hours with a simple query involving two 
database files and a common last name. 
There should be a more comprehensive, 
step-by-step tutorial for the query facil- 
ity. While it may be powerful, it's not 
much good if it's too difficult to learn. 

Superbase 4 also includes a communi- 
cations function for dialing other com- 
puters using Superbase and exchanging 
files via the XMODEM protocol. As it 
stands in the current version, communi- 
cations must be performed in auto-dial 
mode, and each machine must be set up 
to either answer or receive only. Com- 
munications commands can also be in- 
cluded in DML programs. 

Superbase 4 has the potential to be a 
powerful and useful database program, 
but the 640K-byte memory restriction se- 
verely limits it. If Precision Software 
does indeed port the program to Win- 
dows and, better still, to Presentation 
Manager, it will be worth a second look. 
Still, the documentation and tutorial ma- 
terial should be greatly improved, and 
the bugs in the program eliminated. 

While Superbase 4 has great promise, 
it's difficult to recommend in its current 
form. ■ 

Nick Baran is a BYTE senior technical 
editor based in San Francisco. He can be 
reached on BIX as tl nickbaran/' 
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ResEdit Explained 

Working with TextEdit 

Extending Your Macintosh 

Short Takes 



LabVIEW Instrumentation Software, 

Our Users Tell the Story. 



EDUCATION 

University of Southwestern 
Louisiana 

"UbVIEW is the best single 
software entity that has been 
written to date for any com- 
puter for any purpose." Dr. 

John O'Dell, professor of Me- 
chanical Engineering, uses 
LabVIEW in his course on 
computer-controlled systems. 



MEDICINE 

Sahlgren University Hospital-Sweden 

"Without any earlier experi- 
ence with programming, we 
were writing our own applica- 
tions after the LabVIEW 3-day 
training course." Dr. Anders 
L'llman uses LabVIEW in 
clinical pharmacology. Muscle- 
contractions evoked by nerve 
stimulation or by different 
drugs are measured via iso- 
metric force transducers with a 
plug-in analog input board. 
Each channel is monitored on a 
bib VIEW strip chart. 



OPTICS 

Newport Corporation 

"LabVIEW makes it easy 
for researchers to create 
sophisticated optical experiments 
that anyone can operate." Scott 
Jordan incorporates LabVIEW 
with instruments from Newport 
in applications like this Gaussian 
laser beam profiler. 
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SEMICONDUCTOR RESEARCH 

Raytheon Company 

"LabVIEW is the system of choice 
for data acquisition." John Day 
uses LabVIEW and GPIB instru- 
ments to measure physical proper- 
ties of GaAs semiconductors. 
LabVIEW generates graphs of 
capacitance versus frequency and 
capacitance versus voltage. 



Now. . .LabVIEW®2.0 

Faster, more versatile, and even easier to use. 

Graphical Instrumentation Software 
for Data Acquisition, Analysis, and Presentation. 




AUTOMATED TESTING 

Sundstrand-Sauer 

"With labVIEW, I have re- 
duced testing time for our 
control panels from 15 
minutes to less than I 
minute." Jay Herman is in 
charge of testing Sundstrand 
control panels used on con- 
crete paving machines. A GPIB- 
controlled power supply tests 
the power requirements for 
these machines. Analog and 
digital lines on the control 
panel are tested with the NB- 
MIO-16 board. 



PHYSICS 

The University of Texas 
at Austin 

"We initially set up our sys- 
tem on a Micro VAX. It took 6 
months. With LabVIEW and a 
Macintosh II, we got it work- 
ing in a couple of weeks." 
Azucena Overman, graduate 
student in the Physics Depart- 
ment, researches the chemical 
properties of surf aces. In her 
research, LabVIEW controls 
GPIB instruments and graphs 
the data collected. 



CIVIL ENGINEERING 

Stanford University 

"LabVIEW is the most flexible 
data acquisition software I've 
ever seen — it's also a bit of 
fun." Dr. Steven Monismith of 
the Civil Engineering Depart- 
ment uses an experimental 
pond to research double di- 
ffusive systems. LabVIEW and 
an NB-MI0-I6 board measure- 
signals from temperature and 
conductivity probes in the 
pond, and control a motor that 
varies the depth of the probes. 



SIMUIATION 

Engineering Measurements Company 

"l^abVIEW saved me several 
months of development." John 
Waers simulates digital signal pro- 
cessing algorithms with LabVIEW. 
The algorithms are burned into 
EPROMs on intelligent flow meters 
manufactured by Engineering Mea- 
surements Company. 



Tbe Software is tbe Instrument 

12109 Technology Blvd. Austin, Texas 78727-6204 
512/250-9119 800/531-4742 800/IEHE-488 in Texas 
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EDITORIAL Tom Thompson 



Information 
(Mis)management 



Because of the wide 
proliferation of computer 
viruses, the free 
exchange of information 
may be in peril 



W 



elcome to BYTE's third 
Macintosh Special Edition. 
One of the main functions of 
these supplements is to give 
you not merely good information on the 
Macintosh family of computers, but in- 
formation you won't find anywhere else. 
You'll use any computer more effectively 
if you know more about it than simply 
how to turn it on and what application to 
run. The Mac is no exception. 

Even if you don't need to write your 
own INIT (as Paul Mercer and Fred A. 
Huxham show us how to do in "Extend- 
ing Your Macintosh"), you'll be better 
off knowing the meaning of all those 
icons marching along the bottom of the 
Mac's screen at boot time. 

And as your use of the Mac becomes 
more sophisticated, the time may come 
when you do want to write an INIT. That 
information will be found here in BYTE. 
Advanced computer users are like that: 
They want to use their computers in ways 
that their designers never anticipated. 
Either way— as solid background infor- 
mation or practical how-to information— 
the BYTE Macintosh Special Editions 
fill the bill. 

The Dark Side 

For quite some time now, I've watched 
the outbreaks of various strains of Mac 
viruses come and go, but I had never en- 
countered one myself. My interest in 
them was merely as a programming curi- 
osity. However, three things occurred re- 
cently that changed my feelings on the 
matter. 



First, an author unwittingly sent us a 
Mac disk infected with the SCORES 
virus. Curious or not, we scrupulously 
check submitted disks for virus infec- 
tions, so we detected it right away. No 
Mac system at BYTE was ever infected. 
However, as you might expect, the au- 
thor was not thrilled to find out that his 
computer was. 

Second, during the first week of No- 
vember, a worm worked its way through 
Internet, bogging down numerous 
networked Unix systems. This worm was 
"benign" in that it only made copies of 
itself and gobbled up processor time. 
However, if the worm had deleted or 
mangled data on the systems that it in- 
vaded, the damage could have been 
immense. 

This incident disturbs me a great deal, 
since most of the Macs at BYTE are 
linked by AppleShare to a single server. 
As stated earlier, while we exercise cau- 
tion in using new software that we re- 
ceive, anyone on the network might slip 
up and infect the Mac he or she is work- 
ing on. Under the right conditions, the 
infection could spread to every Mac on 
the network. This is not a very pleasant 
thought. 

Third, I have hanging from a nail on 
my office wall one of the infamous 
green-banded Mega-ROM CD-ROMs 
from Quantum Leap Technologies. The 
notoriety of this particular CD-ROM is 
that some of the Mac applications on it 
are infected with an nVIR virus. Unlike 
an infected hard disk, which you can 
erase to wipe out an infection, the data 
on a CD-ROM is permanent. 

The infection on this particular CD- 
ROM is there for all time— or at least 
until I retire it for use as a Frisbee. The 
release of an infected CD-ROM was ab- 
solutely unintentional on Quantum 
Leap's part, and the company has since 
redistributed new, uninfected copies of 
it. You can be certain that Quantum Leap 
is unhappy about the incident, both for 
the notoriety and because of the cost to 



make a new master disk and have new 
copies pressed. 

The upshot of all this is that computer 
viruses are starting to cost us in terms of 
time to clean systems of infections, to re- 
place corrupted files, or to redistribute 
software. But it can cost us more than 
that. Computing in the next decade will 
rely heavily on our ability to freely ac- 
cess and use vast amounts of information 
on computer systems across the country 
or across the globe. We will hurl ideas 
composed of text and images off satel- 
lites to other nations. Their citizens, as 
they get to know us, will really— and fi- 
nally—become our neighbors. 

But viruses threaten this capability, 
even as we put it into place. To safeguard 
ourselves from these viruses, we might 
have to isolate our networks and hamper 
the free exchange of information, which 
is the very soul of the Information Age. 
This loss is the one that will cost us 
dearly. 

As one who helps spread information 
about computers in BYTE, I'd really hate 
to see this happen. But unless we con- 
vince every programmer that viruses 
foul the very environment in which 
thoughts are freely exchanged and great 
ideas grow, I don't see any other possible 
outcome. 

Information exchange is important in 
nonelectronic media, too, of course. For 
example, we put the information that we 
think you want in these supplements. 
Now it's time for information to flow the 
other way. 

Are these supplements meeting your 
needs? What helps you most? What 
would you like to see handled differ- 
ently? Only if you pick up your keyboard 
and write us— via either conventional 
mail or BIX mail— can we find out. Only 
through the exchange of information can 
we find out if we're serving your inter- 
ests. We welcome your input. 

—Tom Thompson 

Senior Technical Editor 

(BIX name "tom_thompson ") 
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Borland's new 
Hirbo Pascal Family 
nakes programming 
ast and easy 




rurbo Pascal® code com- 
piles and runs at better 
than a sizzling 12,000 
ines per minute. Its clear, 
ogical design makes it easy 
o learn and use. 

Turbo Pascal is truly 
:ompatiblewith Inside 
Macintosh, which means 
hat you're on familiar 
;round— that's why so many 
/lac users have made it 
heir standard. Best of all, 
t's only $99.95! 

NEW! 

The llirbo Pascal Tutor 
s just for you! 

A companion to r I\irbo 
D ascal, llirbo Pascal r Mor 
juickly teaches you how to 
irogram your Mac in Pas- 
cal! This interactive tutorial 
)n disk and 700-page man- 
ial really show you how— 
"rom the basics to advanced 
)rogramming on the Mac— 
n 'I\irbo Pascal, MPW Pas- 
cal or any version of the lan- 
guage you're using, code: maob 



You get. . . 

□ A concise history of Pascal 
and step-by-step concepts for 
the beginning programmer. 

□ A Programmer's Guide taking 
you through all the specifics 
you'll need from Pascal pro- 
gram structure to data types, 
records and files. 

□ An advanced programming 
section covering linked lists, 
stacks, sorting and searching 
algorithms and more. 

□ A full guide to using the 
power of the Macintosh in 
Pascal, from use of the visual 
interface to memory manage- 
ment and debugging. 

□ Source code on disk you can 
use in your own programs 
without paying royalties. 

Only $69.95! 



NEW- 

Turbo Pascal Numerical 
Methods Ibolbox" 

Numerical analysis at 
your fingertips! This complete 
collection of state-of-the-art 
routines and programs solves 
all the most common prob- 
lems in science and engineer- 
ing. And you're free to 
include the source code in 
your own programs. Includes: 

□ Solutions to equations 

□ Interpolations 

□ Matrix operations: inversions, 
determinants and eigenvalues 

□ Differential equations 

□ Least squares approximations 

□ Fourier transforms 
Only $99.95! 

NEW'- 

Turbo Pascal Database 
Ibolbox® 

Provides you with the 
search and sort routines you 
need for your Pascal data- 
base applications. 

n Turbo Access locates, inserts 
or deletes records using B+ 
trees, and does it fast. 

□ Turbo Sort uses the Quick- 
sort method to sort data on 
single items or multiple 
keys. 

□ You get source code on disk 
and a free sample database 
using the Mac interface that 
you can tailor to your spe- 
cific needs. 

Only $99.95! 



it Turbo Pascal is fast: 
12,000 lines of good, 
compiled Pascal code in 
60 seconds. 

Howard Kate. MACUSER 55 



All products require a Macintosh with at least 512K. 

All Borland producls are Irademarks or registered Iradmarks ol Borland 
International, Inc. or Borland/Analylica, Inc. Olher brand and producl 
names are Irademarks or registered Irademarks of their respective 
holders. Copyrighl ©1987 Borland Inlernalional BI-1127C 






For the dealer nearest you, 
or to order by phone 

CALL (408) 438-5300 

Circle M19 on Reader Service Card 





PSpice 



Mixed-Mode Circuit Simulation 
Now Available on Macintosh II 



PSpice, the largest selling SPICE program 
in the world, now brings the benefits of its 
enhanced, fully supported, electronic 
circuit simulator to you on the Macintosh II. 

The new PSpice Digital Simulator option 
allows full mixed-mode simulation. 
Circuits containing both analog and digital 
components can be simulated. There are 
no performance compromises— digital 
components are processed at logic 
simulation speeds and analog waveforms 
are calculated with PSpice's usual precision. 

The Probe, Parts, Monte Carlo and Worst 
Case analyses, along with Analog 
Behavioral Modeling and the Digital Files 
interface options for PSpice are also 
available on the Macintosh II. 

Probe and Parts support both the color and 
monochrome graphics displays. Probe 



makes use of Apple's graphical interface, 
and so supports all displays and hard-copy 
devices for which Apple provides drivers. This 
includes the ImageWriter and LaserWriter. 
The same comments apply to Parts. 

Every copy of PSpice includes a model 
library of 2,200 analog and 650 digital 
devices and a detailed reference manual. 

PSpice comes with our extensive product 
support. Our technical staff has over 50 
years of experience in CAD/CAE and our 
software is supported by the engineers who 
wrote it. With PSpice, expert assistance is 
only a phone call away. 

For our free information packet, including a 
PSpice demo diskette for the Mac, call us at 
(714) 770-3022 or toll free (800) 826-8603. 
Find out for yourself why PSpice has 
become the standard for circuit simulation. 




MicroSim Corporation 



20 Fairbanks, Irvine, CA 92718 U.S.A. • (714) 770-3022 (800) 826-8603 • Telex 265154 SPICE UR 

PSpice is a registered trademark of MicroSim Corporation. All other brands and product names are trademarks or registered trademarks of their respective holders. 
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BYTE editors ' hands-on views of new products 



Studio/8 



Just Enough Pascal 

Studio/8: The 
Best Paint Yet 

If Studio/8 put on even one 
more ounce of features, it 
would bust the britches of the 
Macintosh. This color paint 
program from Electronic Arts 
is stuffed with more tools and 
capabilities than most people 
will know what to do with, in- 
cluding artists. It comes on 
five disks, and, like Super- 
Paint, it has all the things 
you'd expect in a great Mac 
paint program, plus things 
from slick programs like 
PixelPaint and Photon Paint. 

But it also has some of the 
tools for drawing straight lines 
and smooth curves that made 
FreeHand and Illustrator fa- 
mous. With so much to work 
and play with, it's an addictive 
program. The good news is 
that it's an expensive addic- 
tion, so if you can't afford 
color hardware and lots of 
memory, you're safe. 

I had the luxury of using 
Studio/8 on a Mac II with a 
video card supporting the full 
256 colors. It's in 256-color 
mode that Studio/8 really 
shines. It's where you can use 
its advanced paint techniques, 
like blending and smearing 
colors, mixing colors, paint- 
ing with patterns (either the 
ones in the Toolkit or ones that 
you have done), and working 
with pseudowatercolors. 
There's also a color-sampling 
tool (it looks like an eyedrop- 
per) that essentially picks up a 
color from the canvas and puts 
it on the brush or in the air- 
brush—very helpful if you have 
to match a custom color. A 
masking feature lets you cover 
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up any sections of a drawing 
you want shielded, just like 
masking up the chrome before 
spray-painting a car. 

One of the program's fanci- 
est provisions lets you easily 
make a paintbrush out of 
pretty much any pattern or 
drawing; you draw it, and then 
the brush loads up with it. This 
is really handy for doing com- 
plex but finely detailed back- 
ground patterns. But even on a 
Mac with 2 megabytes of 
RAM, I couldn't always pull 
this off. When I tried to load 
some of the package ' s predone 
backgrounds to use them as 
brushes, I got "insufficient 
memory" messages. 

Besides a complete set of 
painting and drawing tools, 
Studio/8 has a feature called 
Gallery, which lets you set up 
a virtual slide show of images. 
You can establish the sequence 
of pictures to appear on the 
screen and go from one picture 



to the next using things like 
dissolves and disassembling 
checkerboards. For some 
folks, this is total overkill, but 
if you're in a situation where 
you have to make presenta- 
tions, this is a good alternative 
to buying another package 
specifically for that purpose. 

The program can open 
images stored in the following 
formats: PICT, Tag Image 
File Format, and MacPaint; 
you can bring in Encapsulated 
PostScript files from Illustra- 
tor using the Clipboard. For 
output, you can send docu- 
ments to a LaserWriter, a Tek- 
tronix Model 4693D printer, 
or a Mirus film printer. I 
checked only the laser-printer 
output, and after working with 
the glorious colors on the 
screen, the lasered images 
were downright depressing. 

As a box of artist's tools, 
this is one of the best collec- 
tions available. You can use it 



to draw anything from clean 
schematics to soft illustrations 
to wildly patterned designs. 
It's straightforward, but for 
the more advanced functions, 
you'll have to consult the man- 
ual, which is 300 pages long 
and looks like a high school 
geometry textbook. 

This is the most versatile 
paint package I've used. Just 
listing what it can do would 
take lots of room. A program 
this meaty is for people who 
want a do-just-about-every- 
thing color paint/draw pro- 
gram and who also have ample 
memory— someone with a cor- 
porate art director's budget. 

The bad side of Studio/8 is 
its capacious memory needs. I 
often couldn't save files, get- 
ting instead an "error: volume 
full" message. I had no trou- 
ble with simple images of only 
a few colors, though. 

Besides lots of memory, the 
one other essential component 
for using Studio/8 is restraint. 
The temptation is to pig out 
and use everything in the 
Toolkit at least once. It's easy 
to be dazzled by all the tools 
and tricks and end up with 
screens that are the artistic 
equivalent of Las Vegas. 

— D. Barker 



Pascal on 
the Mac 

Just Enough Pascal from 
Symantec's Think Tech- 
nologies Division is an add-on 
module for the language that 
gets the novice user comfort- 
able with working within the 
Lightspeed environment by 
building a game application 
called GridWalker. 

A special desk accessory 

functions as a tutorial for all 

the program's operations. 

There are 20 segments in the 

continued 
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LPA's /Zejt-pert system 

flex combines frames, objects and rules 
within a logic programming framework and 
includes: 

*' if-then' production rules 

* forward & backward chaining 

* frame, objects & slots 

* demons, procedures & watchdogs 

LPA MacPROLOG is a multi-window 
compiler system for the Macintosh and 
includes: 

* a fast incremental compiler 

* a declarative graphics systems 

* a powerful optimising compiler 

* flexible interfaces to C, Pascal 

Send for your demo disc for Mac or P/C, now! 



LPA, Studio 4, RVPB 
Trinity Road, London 
SW18 3SX, UK 
Tel: +44 1 871 2016 
Fax: +44 1 874 0449 



PLS, 

31 C resent Drive, 

Milford, CT 04640, 

USA 

Tel: 800 AILOGIC 



SHORT TAKES 



Subscription 
Problems? 




We want to help! 

// you have a problem with your BYTE 

subscription, write us with the details. 

We'll do our best to set it right. But we 

must have the name, address, and zip of 

the subscription (new and old 

address, if it's a change of address). If 

the problem involves a payment, be sure 

to include copies of the credit card 

statement, or front and back of cancelled 

checks. Include a "business hours" 

phone number if possible. 

BYTE 

Subscriber Service 

P.O. Box 555 

Hightstown, NJ 08520 






assembly of GridWalker, and 
the desk accessory has differ- 
ent buttons for explanation, 
assembly, and tinkering. The 
advantages of handling a tuto- 
rial like this aren't totally ob- 
vious until it is used inside 
Lightspeed' Pascal. 

This desk accessory adds 
yet another window to the 
multiwindow Lightspeed Pas- 
cal environment that you can 
refer to at any time. Your at- 
tention remains on the screen, 
instead of having to manipu- 
late a book. We found it novel 
and convenient to do things 
this way, especially since the 
Just Enough Pascal desk ac- 
cessory is a small hypertext 
system. You can click on high- 
lighted words, and the pro- 
gram jumps to relevant discus- 
sion of the word inside the 
message box. The user inter- 
face is well thought out. 

Just Enough Pascal's ap- 
proach to teaching is that you 
learn by doing. In the assem- 
bly section, the actual con- 
struction of the game occurs. 
You select text from the mes- 
sage box (a special mode 
allows complete selection of 
the relevant text in its entirety 
without requiring you to 
scroll) and paste it into the 
main program listing. No di- 
rect typing is necessary. The 
steps are clearly laid out and 
logical in progression. After 
you've assembled one part, 
the tinkering section gives 
instructive ways to change 
things within the program 
(while telling you how not to 
mess it up for the next section 
to build on), so that the impor- 
tant points of the construction 
are understood. 

The tinkering area is prob- 
ably the best innovation in this 
type of learning system. It lets 
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Just Enough Pascal 

$75 

Requirements: 
Mac Plus, SE, or II with 
1 megabyte of RAM, 
Lightspeed Pascal 2.0, 
and System 5.0 or higher. 



the student self -test his or her 
understanding of learned con- 
cepts by extending them into 
areas where answers are not 
given by the program. The stu- 
dent is required to think, not 
simply to memorize, encour- 
aging the type of thinking that 
a programmer is required to 
do in real life when solving 
programming problems. Of 
course, Just Enough Pascal 
also manages to teach the Pas- 
cal syntax that is necessary to 
use the language. 

Definitions abound, and 
they are used by succeeding 
parts of the lesson in their nor- 
mal context. This forces the 
student to master the defini- 
tion or the assembly becomes 
problematic. 

What happens if you make a 
mechanical error of some 
sort— say, failing to paste the 
correct text into the right 
place? A troubleshooting but- 
ton offers helpful suggestions 
as to where things might go 
wrong. However, the correct 
program list (and unit 
changes) is provided for each 
step. Even if you terminally 
munge something, you can 
continue the lesson using the 
preceding building blocks that 
you know to be correct. This 
kind of error recovery shows 
the attention to detail that Just 
Enough Pascal has. 

Just Enough Pascal is a 
learning experience that does 
not condescend to the novice, 
but teaches the language in 
a straightforward manner, 
using a tool (the desk acces- 
sory) that is well suited to the 
job. Whether you are new to 
the language or just want to 
brush up on it, this is a great 
learning tool. 

—Anne Lent and 
Laurence H. Loeb 
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BUSINESS/ACCOUNTtNG/FINANCE 
Q Home Budget Manager (1103) - Helps you 

design and stick to a budget. 
Q E-Z Forms Executive (1160) - Makes it easy to 

generate any type of business form. 
Q Express Check (1105) - A fantastic checkbook 

program with reconciliation features. 
[T] PC-Calc+ (1130-1132) - One of the most 

powerful and complete spreadsheet packages 

available. The features include the ability to 

import 1-2-3 files. (3 Disks) 
| | Small Business Accounting System (1141) -All 

small business owners need this one. 
Q Home Inventory (1180) - Keeps track of all 

your personal items. 
Q PC-Stock (1124) - Tracks your stocks and 

charts the trends. (CGA) 
[2~| PC-Write (1600, 1601) - This word processing 

system is one of the most popular because o( 

its many features and ease of use. (2 Disks) 

DATABASE 

□ MailMaster (1207) - Complete, full-featured 
mail list manager and label printer. 

jj] PC-File* (1213-1215) - A powerlul DBase III* 
compatible Database. (3 Disks) 

EDUCATION 

□ Facts (1525) - Teaches kids the states, 
presidents, capitals, etc. (CGA) 

I I Typing Tutor (1550) - Improve your typing 
skills w/th this friendly teacher! (CGA) 

[~~| Computer Tutor (1562) - If you are a new user 
or computer novice, THIS IS WHAT YOU 
NEED! Learn in a fun.pressurefree 
environment. 

I | Geography (1526) - Make learning fun with 
this geography trivia game. 

□ BibleQ (1552) - Test your Biblical IQ. It's lun. 
too! 

| | Spanish I (1505) - Excellent instruction (or the 
beginning student or world traveler. 

QJ Spanish II (1506) - For those who wish to 
continue where Spanish I leaves olf. 

[ | Math Tutor (1529) - Takes a fun approach in 
helpingkids improve theirmath skills. 

[ | World (1537) - This menu-driven program 
makes it easy to obtain information about 
geography (capitals, countries, and more). 

UTILITIES/APPLICATIONS 
[~~| MasterKeys (1300) - Like the popular Norton 
disk file utilities, only better! 

□ Desk Mates (1375) - A disk lull of Sidekick-like 
desk accessories. 

□ HDMenu III (1379) - Puts all the programs on 
your hard disk on an auto booting, one-touch 
menu! Has security features, unlimited menus, 
and a phone dialer. 



Scrftwcure 
Elxcitement! 



Per Disk 
15 or more 5-14 Less Than Five 
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So easy to Use 

▼ No Computer Experience Necessary ▼ Instructions for each Order 
▼ FREE Phone Support ▼ The BEST User Supported Software 

So Easy to Order 

▼ No Membership Fees ▼ FREE 800-# for Orders 

▼ FREE Shipping for IBM orders of 5+ ▼ FREE Shipping on MAC orders 

▼ UPS 2nd Day Air Service when you need it Now! 

▼ FREE Catalog ▼ Your Satisfaction Guaranteed 



IBM ► ► ► m> 4 

| | Banner Maker (1801) - Make banners of 
various sizes and styles with this disk. 

[~~| PianoMan (1902) - Record, edit, and then play 
back your favorite tunes. Also turns the 
keyboard into a musical instrument?! 

GAMES 
Q Striker (1400) - Arcade helecopter attack 

game. Bomb and shoot enemy targets. (CGA) 
Q Baseball (1415) - A strategy oriented approach 

to the great game. 
Q Q-Bert (1403) • Play the famous arcade hit on 

your computer. (CGA) 
| | Backgammon (1404) - Play against the 

computer. Centipede is also included. (CGA) 
Q Monopoly (1405) - Great color and sound 

(CGA) 

BJetSet (1407) - A great jet llight-simufator. 
Infiltration to IBM (1417) - In this text- 
adventure game, you are a secret agent. 

□ RISK (1436) - For all of us who love the great 
board game. Conquer the world! (CGA) 

[~~| PacMan & More! (1421) - Several arcade hits 
including two PAC-MAN games. (CGA) 

□ Wheel of Misfortune (1422) • A really fun 
version of the classic TV gameshow. 

□ Master the Market (1425) - A stock market 
simulation game. More options and better all 
around play than the popular "Millionaire" 
game. 

Q Kid Games (1426) - A set of educational 
games designed to teach kids in a fun way. 

[~~| Super Pinball (1429) - A collection of live great 
video pinball games. (CGA) 

[~~| Global Thermonuclear War (1430) - Inspired 
by the movie "Wargames". 

□ Video Poker/Ultima 21 (1435) - The BEST 
poker and blackjack games available. 

Q Star Trek (1438) - You are the Captain as you 
lead the Enterprise into space battle. 



Note: (CGA)= Requires Color Graphics Adaoter 
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BUSINESS 

| | MACMail (2000) - A super mail list manager for 
MAC. Stores names, addresses, and other vital 
information and print labels 

f~| Payroll (2004) - Excellent payroll manager. Has 
everything including withholding deductions, 
tax tables, forms. YTD, and much more 

[~~| Finance I (2006) - Analyzes loans, mortgages, 
and investments 

Q Stock Charting (2008) - Charts and does 
thorough analysis of stocks 

Q Bi-Plane Spreadsheet (2010) - An extremely 
powerful and complete program with a 
multitude of options and functions 

| | Home Inventory (2012) - Keeps track of all your 
personal items, expenses, and budgets. Makes 
it easy to manage all your bills 

|~~| Checkbook Manager (2014) - An excellent 
check register system which helps your to bal- 
ance your checkbook and track your expenses 

EDUCATION 
I | Science (2100) - Teaches biology, physics, and 

general science topics (junior high to adult) 
I | Stars (2102) - Great star charting-astronomy 

programs — breathtaking graphics and really 

fun education 
[~| Math Tutor (2104) - Several fun math quiz 

games— a really great educational tool for kids. 

Topics lor pre-K to high school senior student 
Q Geography (2106) - Both a quiz and study 

program for learning states, capitals, and U.S. 

regional information 
|~~| Typing Tutor (2108) - It's easy to improve your 

typing skills with this excellent tutor 
|~~| Bible Pursuit (2110) - Great Bible trivia game 

UTILITIES 
QJ Disk Utilities (2202) - Disk and file recovery 

tools that everyone should have— just in case! 
Q Vaccine (2204) - Several programs that will 

check for. eliminate, and protect against 

computer viruses 
□ MACKERMIT (2208) - The KERMIT modem 

protocol for MAC 



CREATIVITY 
|~l Music I (2300) - Many music learning and 
creation tools 

□ MACinTalk (2302) - Allows your MAC to speak. 
Includes three programs which utilize this 
speech utility 

|~~| Guitar (2304) - A keyboard electric guitar simu- 
lator— make guitar sounds by pressing keys 
I | Songs (2306) - Over twenty musical selections 

with player utility 
| | Calendar Maker (2400) - Make your own 

custom calendars and monthly planners 
Q Banner Maker (2430) - Prints large or small 

banners using the ImageWriter printer 

MISCELLANEOUS APPLICATIONS 
|~~| Genealogy (2500) - "MACRoots." an excellent 

family tree program 
|~l Self Improvement (2502) - Includes "Diet 

Helper," a program that helps you with your 

diet and tracks your progress 
GAMES 
|~| Football (2700) - Be a computer-desk 

quarterback 
Q Billiards (2701) - Fantastic graphics and 

extreme realism. Plays several different billiard 

and pool games 
Q Blackjack (2702) - Includes great blackjack 

and poker games 
|~~| Space Invaders (2704) - Defend against the 

aliens in three great space games 
|~~| Asteroids (2705) - Like the very popular arcade 

game 
|~l Donkey Doo (2707) - Like "Donkey Kong." Has 

unlimited levels 
[ | Casino Fun (2708) - Has slot machines, craps. 

and roulette— All the fun of Vegas without the 

risk! 
I | Missile Command (2711) - Three versions of 

the popular arcade hit 
Q Monopoly (2712) - Play against computer or 

human opponents. Excellent graphics and sound 

□ Wheel (2713) - Like TVs "Wheel of Fortune." 
Sorry, Vanna not included with your order 

B Backgammon (2714) - Try to out-play your MAC! 
Centipede (2718) - Two excellent versions of 
the arcade game everybody loves! 
[ | Destroyer (2720) - Two versions of 

"Battleship." Has great sound and allows you to 
play against a human or computer opponent 

□ Super Pinball (2750) - Over 10 great pinball 
games with excellent sound and great, fastaction 

□ Adventure I (2775) - "Radical Castle" is one of 
the best adventure games of all-time. Great 
graphics and sound 

|~l Adventure II (2776) - Be warned "Psychotic" is 
not for everyone— you become Jason and go 
on a killing rampage as you escapefrom the 
state mental hospital. (Because of the great 
graphics and digitized sounds-an 800K 
double-sided drive is required) 



Only 

the 

BEST 

Software 

for 

IBM PC's 

and 

Compatibles 

" for information/ 

technical support: 

503-664-1364 



Order Today - Call Toll Free I -800-444-5457 



IBM Disks Ordered 

If you require 3Vs" disk format, add 
$1.00 per disk 

□ SHIPPING $2 U.S. 
(FREE if you Order 5+) 

$4 Foreign $ 

D COD (add $4 if 
you require COD) $ 

□ U.P.S. 2nd Day or 
Priority Air (Add $3) $ 

TOTAL $ 

□ Check/MO □ Visa/MC D COD 



Name - 



Address - 
City 



State. 



Phone ( ) . 

Visa/MC 
Exp. Date 



Sig. 

□ Send Catalog 



MAC Disks Ordered 

* $ 

□ SHIPPING Free to U.S. 

$4 Foreign $ 

□ COD (add $4 

if you require COD) $ 

□ U.P.S. 2nd Day or 
Priority Air (Add $3) $ 

TOTAL $._. 

□ Check/MO D Visa/MC □ COD 
System: □ 128K □ 512K □ Plus 

DSED Macll 
Drive: □ 400K □ 800K 



Software Excitement! 

1*^ D A R/w 4HQ7 * Pontral Pnini OR 97502 



Only 

the 

BEST 

Software 

for 

Macintosh 

Systems 

for information./ 

technical support: 

503-664-5953 t 



P.O. Box 3097 • Central Point, OR 97502 
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Enter The New Age of Electronic CAD 




I The wait is over for a powerful, easy to use electronic design workstation. 



With the new Douglas CAD/CAM 
Professional System, you can now experience 
computer-aided design without going over 
budget and without sitting through months of 
tedious training. Running on the Apple 
Macintosh Plus, SE and II, the Professional 
System from Douglas Electronics excels 
in price/performance, short learning curves 
and ease of use. 

As the newest addition to the Douglas 
CAD/CAM line of printed circuit board design 
and manufacturing systems, the Profes- 
sional System is a fully integrated engineering 
tool that will take you from the schematic 
drawing to the final routed board. The soft- 
ware features lull color, unlimited multi- 

Circle M5 on Reader Service Card 



layers and .001" control which makes surface 
mount technology (SMT) and other difficult 
tasks a snap. Professional Layout includes a 
parts placement facility. Schematic includes 
fully interactive digital simulation and net list 
generation. A flexible, multi-pass router 
completes the design cycle with a 16 layer 
routing capability 

The new age of electronic CAD has come 
with the high resolution and speed of a 
Macintosh engineering workstation. You'll be 
designing your first circuit board just 
minutes after the Professional System software 
has been loaded into your computer. 
In addition, the Macintosh's graphics capa- 



bilities allow for powerful features such 
as the ability to transfer Professional 
System drawings into final engineering 
documentation. 

Computer-aided design wasn't meant to be 
time consuming and complicated. If your 
present CAD system has got the best of you, 
it may be time you enter the new age of 
electronic CAD with the powerful, easy to use 
Douglas CAD/CAM Professional System. 

Take your first step by ordering a full- 
feature Demo. All three programs are 
included for just $25. 

Call or write for more information and to 
place your order. 



Douglas 



Electronics 



©1988 Douglas Electronics Photography: ©1987 Ted Jew Macintosh is a trademark of Apple Computer, Inc. 



718 Marina Blvd. 

San Leandro, CA 94577 

(415)483-8770 
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Extending Your Macintosh 



Paul Mercer and Fred A. Huxham 



With the latest System software, the 
Macintosh Plus has most of the software 
features of the Mac SE, such as the 
Script, Sound Managers, and hierarchi- 
cal menus. It has these additional capa- 
bilities even though it was introduced in 
1986 (more than a year before the Mac 
SE), with a completely different set of 
ROMs. New features like these are added 
to a Mac's repertoire when you drag a 
new version of the System software to the 
start-up volume. 

How does the Mac System software 
accomplish this? It quietly patches the 
Macintosh Toolbox at start-up using spe- 
cial resources that are called INITs and 
PTCHes. An INIT is a small block of ex- 
ecutable 68000 code with a single entry 
point at offset that is used to initialize 
parts of the Mac operating system at boot 
time. INITs normally install resources 
like device drivers, and the PTCHes, 
which are similar to INITs, patch out 
known bugs in the Mac Toolbox. Other 
INITs modify or extend the behavior of 
the system. We'll focus on the latter 
function, and we'll give you guidelines 
about when to use an INIT and some 
sample code to help you write one. 

In the original System software de- 
sign, all INITs resided in the System 
File. When the Macintosh was started 
up, ROM boot code loaded the system 
INITs and executed them. But as Mac 
software became more sophisticated, 
third-party developers wanted to custom- 
ize system behavior in other directions 
and wrote their own INITs. But this 
probably caused more problems than it 
solved, for two reasons. First, the num- 
ber of INITs that could be installed was 
limited to 36, since the ROM boot code 
executed only those INITs numbered 
through 35 in the System File. Second, 
there was no standard way to install IN- 
ITs into the System File, so most third- 
party vendors wrote their own installer 
programs. Alas, many of these applica- 
tions were quite limited, and some even 
had bugs that could corrupt the System 



Some helpful rules 
for programming 
start-up routines 
on the Macintosh 




File, rendering it useless. 

Faced with these predicaments, Apple 
introduced the INIT 31 mechanism in 
January 1986. It's documented in detail 
in Inside Macintosh Volume IV. 

The INIT 31 Mechanism 

INIT 3 1 is a simple solution to the above 
problems. It makes dealing with INITs 
much simpler for both users and develop- 
ers. First, no more installer programs 
are required. To install an INIT, you 
simply place it in the start-up volume's 
System Folder and reboot. To remove an 
INIT, you drag its icon from the System 
Folder. 

One of the last system INITs to run, 
INIT 31 searches the System Folder, 
looking for certain files that contain 
other INIT resources, and executes each 
of them as if it were within the System 
File. The limit of 36 IN ITs is also gone. 

INIT 3 1 is a System INIT, an INIT re- 
source that resides in the System File. 
When the Mac boots, all the INIT re- 
sources in the System File are executed. 
When INIT 31 is executed, it does the 
following: 

• Searches for files of type INIT, cdev, 
or RDEV within the boot volume's Sys- 
tem Folder. 

• Opens the resource fork of each file of 
the specified type. 

• Checks to see if the file has a sysz re- 
source ID = 0. The first long word of the 
sysz resource specifies the size of a con- 
tiguous block of memory that must be 
available in the system heap for this par- 
ticular INIT to run. If this space isn't 
available, INIT 31 tries to resize the sys- 
tem heap to accommodate the sysz re- 
quest. If a sysz resource isn't included 
in the file, INIT 31 assumes a 16K-byte 
default space. A sysz resource doesn't 
assure that your INIT will get the mem- 
ory requested. An INIT must still check 
for errors when allocating memory. 

• Checks the file for INIT resources. 

continued 
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Figure 1: Macintosh RAM at system 
start-up. 



Each INIT resource is loaded via a Get- 
IndResource call, and MC68000 regis- 
ters AO through A6 and DO through D7 
are saved. A handle to the currently run- 
ning INIT is placed in register AO. The 
running INIT can use this handle to call, 
for example, SetHandleSize or Detach- 
Resource on itself. INIT 31 does not 
actually lock down the INIT resource, so 
it must have its locked bit set. 

After executing the last INIT resource 
of a particular file, the resource fork of 
the file is closed, and INIT 31 continues 
its file search. 

Some Guidelines 

Since INITs are run very early in the 
start-up process, it is important that you 
adhere to the Macintosh rules of defen- 
sive programming. It is completely unac- 
ceptable for an INIT to crash at boot 
time. It is just as unacceptable to not have 
an "abort" option in the beginning of the 
INIT, which, if invoked, causes it to sim- 
ply exit. This is necessary because, de- 
spite your best efforts, an INIT can 
break or cause a system crash because of 
future System changes or through inter- 



action with another INIT. Over time, 
most INIT developers have adopted a ca- 
sual standard: Holding down the mouse 
button or the Shift key will abort an IN- 
IT's execution. Listing 1, UserTestln- 
stall from the ScrapSaver source, 
shows one way to detect this condition. 

It's generally a bad idea to require 
user interaction at INIT time. Since the 
only Toolbox manager initialized at 
INIT 31 time is QuickDraw, it is diffi- 
cult to prompt the user for any input. Al- 
though you can initialize other Toolbox 
managers from the INIT itself, Apple de- 
signed the INIT 31 mechanism for in- 
stalling device drivers and system 
patches. The user should not have to pay 
attention to the computer at boot time; 
filling in dialogues or answering ques- 
tions in order to get the computer to run 
is not desirable. The UserTestlnstall 
function does not completely violate this 
principle of no user interaction, since the 
standard behavior (i.e., your Macintosh 
boots and the INIT installs) requires no 
user input. 

As a rule, it's also a bad idea to design 
anything major, in terms of size or exe- 
cution time, as an INIT. If you have an 
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INIT that is larger than a few K bytes or 
requires more than a second or two to 
run, there's probably a better way to do 
what you want done. Think hard about 
your goals and see if you can do the same 
job by turning your INIT into an applica- 
tion. This approach makes even more 
sense now that MultiFinder is available. 

Allocating Permanent Memory 

When you're implementing an INIT that 
patches a system trap or installs a driver, 
you must allocate memory permanently. 
There are two main ways to do this. Fig- 
ure 1 illustrates a simplified Macintosh 
memory map at initialization time. 

The system heap is the best place for 
static memory allocation, since it is ini- 
tialized only once at boot time. Before 
INIT 31, a number of obstacles stood in 
the path of increasing the system heap if 
your memory requirements were too 
great. At that time, most machines had 
only 512K bytes of RAM, and perma- 
nently reserving big blocks of memory 
hindered the functionality of the com- 
puter. Increasing the system heap even 
caused a number of popular applications 
to break due to their incorrect assump- 



tions about the system memory layout. 

Back in the early days of Macintosh 
programming, it was common practice 
for programmers to get their static mem- 
ory by lowering the low-memory system 
global Buf Ptr. This global holds the de- 
fault stack pointer value that the Macin- 
tosh System Segment Loader uses to 
launch applications. Initially, this global 
points close to the top of available RAM. 
Programmers lowered BufPtr by the 
number of bytes they required, and then 
they used the memory that was between 
the old and the new BufPtr as their per- 
manent memory. Using this memory 
would appear to actually wipe out the 
stack used by the current INIT. To avoid 
this fatal situation, the stack is actually 
allocated much lower in memory at INIT 
time. 

Lowering BufPtr, however, has its 
limitations. The most notable is that 
since subsequent INITs (and potentially, 
applications) might likewise lower Buf- 
Ptr to get memory, it is impossible to 
free any of the previously allocated 
memory and return it to the heap for use 
by the system. An easy target for abuse 
here is the Macintosh file system cache. 



Despite the fact that you can use the Con- 
trol Panel desk accessory to adjust the 
memory allocated for caching, unless 
the cache INIT was the last program to 
lower BufPtr (it usually is last, since it is 
numbered 35), it cannot increase or 
shrink the cache memory until the ma- 
chine is restarted. Changing the cache to 
use system heap memory would be an im- 
provement for many users. 

Using INIT 31 with ScrapSaver 

Macintosh users know the Clipboard as 
the place where objects are placed for 
subsequent pasting after a cut or copy 
command. This simple yet effective 
mechanism is the vehicle by which users 
interchange data between applications. 
The Clipboard (or "desk scrap" in Inside 
Macintosh terminology) is not main- 
tained across reboots of the machine. 
ScrapSaver is an INIT that remedies the 
loss of desk scraps by writing the scrap 
file to disk. A breakdown of ScrapSaver 
looks like this: 

• At boot-up, see if ScrapSaver is to be 
loaded. This includes checking the 

continued 
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mouse button and Shift key, as well as 
the System version (4.0 or higher). 

• Install a ShutDown procedure for writ- 
ing the scrap file to disk. 

• Determine the name of the scrap file 



i 



he 

ScrapS aver INIT 

remedies the loss of desk 

scraps by writing the 

scrap file to disk. 



by reading it from the boot blocks. 

• Read the scrap file header to determine 
the current scrap size and data type, and 
store this information in the appropriate 
low-memory globals to initialize the 
scrap. 

• Draw an appropriate icon on the desk- 



top. The icon reflects the type of object 
in the scrap file. 

Shutdown Procedures 

As described above, ScrapSaver makes 
use of the Macintosh Shutdown Man- 
ager, which is documented in Inside 
Macintosh Volume V. It gives developers 
a formal interface for restarting or shut- 
ting down the Mac, as well as routines to 
install and remove procedures that will 
be called at shutdown and restart time. 
When a ShutDown procedure is installed, 
the programmer must specify when in 
the shutdown process it is to be called. 
There are five different possibilities: 

• sdOnPowerOff calls procedure before 
power-off. 

• sdOnRestart calls procedure before 
restart. 

• sdOnUnmount calls procedure before 
unmounting the start-up volume. 

• sdOnDrivers calls procedure before 
closing drivers. 

• sdRestartOrPower calls procedure 
before either power of for restart. 

Since a Toolbox trap — Unload- 



Scrap— already exists for flushing the 
scrap file to disk, ScrapSaver simply 
has to install a ShutDown procedure to 
call it. Installing a ShutDown procedure 
involves allocating a nonrelocatable 
memory block in the system heap to hold 
the code. The block is allocated in the 
system heap, since it needs to be around 
when the Shutdown Manager calls it. 
The ShutDown procedure is then moved 
into this block with the BlockMove trap. 
The Shutdown Manager trap SDInstall 
is called to place a pointer to this code 
into the shutdown task queue. We pass 
sdOnUnmount as one of the arguments to 
SDInstall, since we want the scrap file 
flushed before volumes are unmounted 
whenever the machine is shut down or re- 
started. Listing 2 shows the code from 
ScrapSaver to install this procedure. 

The INIT Code 

It is a straightforward task to write an 
INIT that reads in the Clipboard file and 
fills in the necessary low-memory glob- 
als needed to get the system to recognize 
the scrap. Table 1 lists the Scrap Man- 
ager low-memory globals. 

continued 
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Listing 1: UserTestlnstall, /row the ScrapSaver source, is code that 
detects when the Shift key or mouse button is down to abort the execution of 
the IN IT. 



UserTestlnstall tests the mouse button and 
Shift key states and will return NE 
if either is down 



; d7 is the Boolean result 
; Boolean result for _Button 



UserTestlnstall: 

moveq.l #-l,d7 

clr.b -(sp) 

_Button 

move.b (sp)+,dO ; get and test result 

bne.s UserNoInstall 

pea myKeys(a6) ; my copy of the key map 

_GetKeys 

btst #shif tBit,shif tByte+myKeys (a6) 

; check the Shift key 

bne.s UserNoInstall 

moveq.l #0,d7 ; everything is wonderful 
UserNoInstall: 

tst.w d7 ; set the condition codes and 

rts ; return 



Listing 2: The code that defines the custom ShutDown procedure and the code 
to install it. Note: The assembly language macro for UnloadScrap is actually 
spelled UnlodeScrap. 



This ShutDown procedure simply flushes 
the scrap file to disk 



MyShutDownProc : 
clr.l -(sp) 
_UnlodeScrap 
addq.l #4, sp 
rts 

MyProcEnd : 



function result 

write the scrap to disk 

ignore result 



Copy the ShutDown proc to the system 

heap and install it into the ShutDown task queue 



InstallShutDownProc : 
moveq.l #-l,d7 
move . 1 



_NewPtr 
bne.s 



; error is initial function result 
#MyProcEnd-MyShutDownProc , dO 

; get length of ShutDown code 
sys ; make space in system heap, result in aO 
NoShutDown ; error! 



move.l aO,al ; put in al for _BlockMove 
lea MyShutDownProc, aO ; source 
move.l #MyProcEnd-MyShutDownProc, dO 

; length again 
_BlockMove ; copy the code 
move.l al,-(sp) ; the ShutDown procedure pointer 
move.w #sdOnUnmount, -(sp) ; call this procedure at ShutDown time 
_SDInstall ; unmounting disks 
moveq.l §0, d7 ; no error 
NoShutDown : 

tst.w d7 ; error 
rts 



Circle M8 on Reader Service Card (DEALERS: M9) 



Macintosh 

Programming Tools 



^ Professional 
Programmer's Extender™ 

Over 200 powerful routines to help create 
full-featured applications quickly 

i Complete mu I ti finder support 
I I'u 1 1 1 00' f source code version 
i Full Mac H color support 
i Fully customizable user interface 

liven t handling, windows, menus, text editing, 

alerts 

VludeU>.s,iind modal dialogs 

User hooks & exceptions handling routines tor 



Spreadsheet lists 

Printing routine*, lor full-lea lit red text & graphics 

including multi-page text printing 

In put /out put ol text Hies, generic data files, 

MacPaint", MacDraw' v & PICT ,V1 I or mat tiles 

Bitmap handling including off-screen bitmaps 

Conversion between PICT v and bitmap 

Marquee to select is: copy screen images 

1 \is\ string manipulation in dialogs 

Pop-up "menus", tilting and stacking windows 

51)0 pages of tutorial style documentation including 

I'nIV* pages uj fully-commented source i:hk\v + disks. 

All provided in one convenient 
q 3-ring binder! 



*** Extender Grafpak™ 

Routines for creating professional quality 
graphs in your applications 

Full color plots 

Variety-line plots, scatter, bar, column, log-log, 

semi-log, dB& polar plots 

Titles & labels in any font, si/c, style 

Tick marks-regular or scientific notation, major & 

minor 

Pre-defined plotting symbols in any formal 

opaque or transparent 

Multipl e curves oil one pict ure 

Plotting with error bars 

Multiple grid patterns 



.00 1.00 2.00 3.00 4.00 5.00 



Extenders 1 ^' available for 
LSP 1M , TML IXI , LSC |NI , MPW 



INVENTION SOFTWARE CORP. 

(313) 996-8108 



March 1989 Mac Special Edition -BYTE MAC 13 



EXTENDING YOUR MACINTOSH 



At INIT 3 1 time, all these variables 
are uninitialized. In addition to these 
variables, we must understand the format 
of the scrap file (see figure 2). 

To install a valid scrap object, the 
INIT needs to do the following: 

• Store the name of the scrap file into the 
low-memory Scrap Manager global 
ScrapTag. 

• Store the address of ScrapTag (970 
hexadecimal) into the ScrapName var- 
iable. 

• Read the data-size field of the scrap 
file and store it into the ScrapSize vari- 
able. We need to increase the size of this 
field to account for the size of the data- 
type and data-size header fields. The 
definition of ScrapSize includes them. 

• Initialize the ScrapHandle variable to 
Nil, since we don't really read the scrap 
into memory. 

• Initialize the ScrapCount variable to 
zero. 

• Initialize the ScrapState variable to 
zero. 

Performing the above steps is all that's 
required to initialize the Scrap Manager. 
When an application later needs to access 
the scrap, the scrap file contents will be 



read into memory. See listing 3 for the 
complete ScrapSaver assembly lan- 
guage code. Listing 4 contains the INIT 
resource information in Rez format. List- 
ing 5 is the MPW make file. 

The Start Manager chapter of Inside 
Macintosh Volume V states that the name 
of the scrap file is stored in the boot 
blocks of a Macintosh volume. Reading 
this requires the use of the Device Man- 
ager instead of the File Manager, since 
the boot blocks are not part of any file. 
They are actually logical blocks and 1 
(each block is 512 bytes, so the boot 
blocks are IK byte in size) of every Mac- 
intosh volume that has a System Folder. 

In addition to specifying the scrap 
filename, the boot blocks are used to 
store a number of other system param- 
eters, including additional System File 
names and the size of the event queue. 
Page 351 of Inside Macintosh Volume V 
contains a chart of the boot block con- 
tents. You should note that using this 
very implementation-specific informa- 
tion unnecessarily will needlessly jeop- 
ardize your program's ability to remain 
compatible in future implementations of 
the Macintosh operating system. Even 
though all these low-memory system 
globals are listed in the SysEqu.a file 



Table 1: Scrap Manager low-memory globals. 




Name 


Location (in 


hex.) 


Purpose 


Space allocated 


ScrapSize 


960 




Scrap length 


Long 


ScrapHandle 


964 




Memory scrap 


Handle 


ScrapCount 


968 




Validation byte 


Word 


ScrapState 


96A 




Scrap state 


Word 


ScrapName 


96C 




Pointer to scrap name 


Pointer 


ScrapTag 


970 




Scrap filename 


STRING[15] 



distributed with Apple's MPW develop- 
ment system, the careful programmer 
will always be wary of direct accesses 
(writing in particular) to system globals. 
Generally, if a functional interface is 
provided to accomplish something, use 
it. But since there's no other way to 
achieve ScrapSaver functionality with- 
out writing to low memory, we have to 
run the risk of future incompatibility. 

Hello, World 

ScrapSaver's use of the Shutdown Man- 
ager contains an important lesson for all 
Macintosh programmers. The Shutdown 
Manager is available on all Macintosh 
computers using System 4.0 and higher. 
If you called a Shutdown Manager func- 
tion without ascertaining the presence of 
System 4.0 or higher, you'd be greeted 
by system error ID = 12, unimplement- 
ed trap error. Fortunately, it's easy to 
check the System version with the use of 
the SysEnvirons function. 

SysEnvirons wasn't available until 
System 4.1, so for our purposes, we'll 
check for a System 4.1 or higher. Once 
again, this seems like a catch-22 situa- 
tion; however, the library code for Sys- 
Environs handles pre-System 4.1 situa- 

continued 



Data type 



Data size 



Data 



L 



J. 



Figure 2: The format of the scrap file. 



Listing 3: The complete MPW assembly language source code for the ScrapSaver INIT. 

ScrapSaver is an INIT that reads the desk scrap at boot time. 
It also installs a ShutDown procedure to flush the scrap file to 
disk at Restart or ShutDown time. 

Version 2.01 Changed SetScrapGlobals to skip scrap size adjust if size is 

Copyright 1987, 1988 Paul Mercer. 

Thanks to Darin Adler for many helpful comments and suggestions. 



INCLUDE 'SysEqu.a' ; get Macintosh system symbols 
INCLUDE 'Traps. a' ; get Macintosh system trap macros 
INCLUDE 'ShutDownEqu.a' ; get Shutdown Manager symbols 
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; symbols relating to boot blocks 
BBSize equ 1024 
BBScrapName equ $6A 
ScrapNameSize equ 16 

; system symbols 



sysNeeded 


equ 


$0410 


shiftByte 


equ 


7 


shiftBit 


equ 





; icon resource 


id numbers 


noScrap 


equ 


129 


blobScrap 


equ 


130 


TEXTScrap 


equ 


131 


PICTScrap 


equ 


132 


noInstallScrap 


equ 


133 



; size of boot blocks 

; offset from start of boot blocks to scrap name 

j size of scrap filename (Pascal STR[15]) 



; ShutDown Manager is only in System 4.1 and up 

; byte and 

; bit offset in key map for Shift key 



empty scrap file 

unknown scrap type 

TEXT scrap type 

PICT scrap type 

aborted ScrapSaver install 



; my globals allocated on the stack 

myStackFrame record 0, decrement ; my stack frame 



myKeys 


ds.b 


128/8 


theWorld 


ds.b 


SysEnvRec 


paramBlock 


ds.b 


ioHVQElSize 


bootBlocks 


ds.b 


BBSize 


smallBuffer 


ds.l 


1 


varsSize 


equ 
endr 


* 


ScrapSaver : 


main 





KeyMap structure for GetKeys in routine UserTestlnstall 
for SysEnvirons in routine SysTestlnstall 
for File System calls 
buffer for loading boot blocks 
buffer for reading scrap variables 



executable code entry point 



import InitShowINIT,ShowINIT31 ; ShowINIT31 code 
import SysEnvirons ; SysEnvirons glue 

with myStackFrame ; use the stack frame 



This is the standard, but not required, header for executable resources 



bra.s 


CodeStart 


del 


('INIT' ) 


dew 


1 


dew 


2 


CodeStart : 




bsr 


InitShowINIT 


link 


a6,#varsSize 


movem.l 


d3-d7/a2-a6,-(sp) 


bsr.s 


UserTestlnstall 


bne.s 


Nolnstall 


bsr.s 


SysTestlnstall 


bne.s 


Nolnstall 


bsr.s 


InstallShutDownProc 


bne.s 


Nolnstall 


bsr 


ReadBootBlocks 


bne.s 


Nolnstall 


bsr 


ReadScrapFile 


bsr 


SetScrapGlobals 


bsr 


GetlconNumber 


Exit: 




move.w 


d7,-(sp) 


bsr 


ShowINIT31 


movem.l 


(sp)+,d3-d7/a2-a6 


unlk 


a6 


rts 




Nolnstall: 




move.w 


^noInstallScrap , d7 


bra.s 


Exit 



skip header data 
resource type INIT 
id 1 
version 2 



initialize the ShowINIT library right away 
allocate my variables on the stack 
save the standard Toolbox registers 

test to see if user objects to installation 

and exit quickly 
ascertain system requirements 

and exit if not 
install the scrap file flushing ShutDown proc 

but exit if we fail 
read in the boot blocks into a buffer 

but exit if error 
read the scrap size and type (d5, d6) 
and effect the scrap change 

and pass these registers to GetlconNumber 

which returns an ICN# resource id in d7 

push the ICN# id for ShowINIT31 

draw the icon 

restore the previously saved registers 

deallocate my variables 

return to INIT31 

specify the 'X' icon 
and fall through to common exit 



continued 
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UserTestlnstall tests the mouse button and Shift key states 
and will return NE if either is down 



UserTestlnstall: 

moveq.l #-l,d7 

clr.b -(sp) 
_Button 

move.b (sp)+,dO 

bne.s UserNoInstall 

pea myKeys(a6) 

_GetKeys 

btst #shiftBit,shiftByte+myKeys(a6) ; check the Shift key 

bne.s UserNoInstall 

moveq.l #0,d7 ; everything is wonderful 

UserNoInstall: 

tst.w d7 j set the condition codes 

rts : and return 



; d7 is the Boolean result 
; Boolean result for Button 

; get and test result 

; my copy of the key map 



SysTestlnstall returns NE if the System version is older than 4.1 
to make sure we have the ShutDown Manager facilities 



SysTestlnstall: 




moveq.l 


§-1,67 


clr.w 


-(sp) 


move . w 


#l,-(sp) 


pea 


theWorld(a6) 


bsr 


SysEnvirons 


move . w 


(sp)+,dO 


bmi.s 


SysNoInstall 


cmp.w 


#sysNeeded, theWorld 


blt.s 


SysNoInstall 


moveq.l 


#0,d7 


SysNoInstall: 




tst.w 


d7 


rts 





d7 is the Boolean result 
OSErr function result 
versionRequested is 1 
the environsRec argument 
call SysEnvirons 
get and test OSErr result 
and exit if real error (negative) 
,systemVersion(a6) ; we need System 4. 
', for ^ShutDown 

; everything is wonderful 

; set the condition codes 
: and return 



A simple ShutDown procedure that flushes the scrap file to disk 



MyShutDownProc : 

clr.l -(sp) 
_UnlodeScrap 
addq.l #4,sp 
rts 

MyProcEnd : 



function result 

write the scrap to disk 

ignore result 



Copy the ShutDown proc to the system heap and install it 
into the ShutDown task queue 



InstallShutDownProc : 

moveq.l #-l,d7 

move.l #MyProcEnd-MyShutDownProc,dO ; get length of ShutDown code 
_NewPtr sys ; make space in system heap, result in aO 

bne.s NoShutDown ; error I 

move . 1 aO, al ; put in al for _BlockMove 

lea MyShutDownProc, aO ; source 
move.l #MyProcEnd-MyShutDownProc,dO ; length again 
_BlockMove ; copy the code 



move.l al,-(sp) 

move.w #sdOnUnmount,-(sp) 

_SDInstall 

moveq.l #0,d7 



the ShutDown procedure pointer 
call this procedure at ShutDown time 
unmounting disks 
no error 



MAC 16 BYTE- March 1989 Mac Special Edition 



EXTENDING YOUR MACINTOSH 



NoShutDown : 

tst.w 
rts 



d7 



Read the boot blocks into the boot blocks buffer, 
return NE if reading fails 



ReadBootBlocks : 
lea 



paramBlock(a6) ,a0 



clr.l ioFileName(aO) 
clr.w ioVRefNum(aO) 
clr.w ioVolIndex(aO) 
JGetVInfo 



bne . s ©Error 



point to parameter block with aO 

no name for input 

zero is the default volume 

zero the volume index to use ioVRefNum 

get the default volume info 

so we can use the Device Manager 

to read the boot blocks 
exit on error 



©Error: 



move.w ioVDrvInfo(aO),ioVRefNum(aO) ; get the default volume's drive 

move.w ioVDRefNum(aO),ioRefNum(aO) j number and driver refnum 

lea bootBlocks(a6),al ; load the boot blocks here 

move.l al,ioBuffer(aO) 

move.l #BBSize,ioReqCount(aO) ; load this many bytes 

move.w #fsFromStart,ioPosMode(aO) 

move.l #0,ioPosOffset(aO) ; boot blocks are at beginning of volume 

_Read ; read the scrap filename (Device Manager call) 

rts 



; Returns scrap 
; these values 

ReadScrapFile: 
clr.l 
clr.l 
lea 



type and scrap size in d5, d6, 

are zero if the file is empty or doesn't exist 



lea 

move . 1 
move . w 

clr.b 
move . b 
clr.l 
_0pen 
bne.s 

lea 

move . 1 

move . 1 

move.w 

move.l 

_Read 

bne.s 

move.l 

_Read 

bne.s 

move . 1 

@AfterOpenError: 
_Close 

©Error: 

rts 



d5 ; initialize the output type and size 

d6 

paramBlock(a6),aO ; point to parameter block with aO 

bootBlocks+BBScrapName(a6) ,al ; al points to scrap name read 

; from the boot blocks 
al, ioFileName(aO) ; set up the filename 
theWorld.sysVRefNum(a6),ioVRefNum(aO) ; get the boot drive 

; working directory 
ioFileType(aO) ; the Mac uses only file type zero 
#fsRdPerm,ioPermssn(aO) ; we want only read permission 
ioOwnBuf(aO) ; no special access path buffer 

©Error 

smallBuffer(a6),al ; load the scrap type and size here 

al, ioBuffer(aO) 

#4,ioReqCount(aO) ; it is a long word 

#fsFromStart, ioPosMode(aO) 

#0,ioPosOffset(aO) ; size is at start of file 

; read in scrap type 
©AfterOpenError 
(al),d5 j return scrap type here 

; read in scrap size 
©AfterOpenError 
(al),d6 ; return scrap size here 



continued 
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Take scrap size in d6 
and set up the Scrap Manager low-memory globals: 

ScrapSize 

ScrapName 

ScrapTag 

ScrapHandle 

ScrapCount 
Note that this is the only routine that directly accesses low memory 



SetScrapGlobals : 

lea bootBlocks+BBScrapName ( a6 ) , aO 



lea 


ScrapTag, al 


moveq.l 


#ScrapNameSize , dO 


_BlockMove 


move . 1 


al, ScrapName 


move . 1 


d6,d0 


beq.s 


ZeroSize 


addq . 1 


#8,d0 


ZeroSize : 




move . 1 


dO, ScrapSize 


clr.l 


ScrapHandle 


clr.w 


ScrapCount 


clr.w 


ScrapState 


rts 





aO points to scrap name read 
j from the boot blocks 
; ScrapTag holds the scrap name 
this many bytes 



set up ScrapName to point to ScrapTag 



adjust for type & size header 

and store it for the Scrap Manager 
initialize the rest of the Scrap Manager 
variables 



GetlconNumber ;takes the scrap type in d5 and the scrap size in d6 
and returns the appropriate ICN# resource id in d7 



GetlconNumber: 




move . w 


#noScrap,d7 


tst.l 


d6 


beq.s 


GetDone 


lea 


TypeToIDTab 


NextType : 




move.w 


(a0)+,d7 


move . 1 


(aO)+,dO 


beq.s 


GetDone 


cmp.l 


d5,d0 


bne.s 


NextType 


GetDone : 





start with this guy 
any scrap? 
nope, so fall through 

point to the types table 

get the resource id 
and the corresponding type 
if at end of list then blob out 

else if we haven't matched the type then 
; loop again 



rts 



This table consists of an icon resource id followed by a scrap type 
and is terminated by a generic icon id followed by a zero type 



TypeToIDTable : 
dew 
del 


TEXTScrap 
('TEXT') 


dew 
del 


PICTScrap 
('PICT') 


dew 
del 


blobScrap 




; end of list marker 



End the INIT with some more embedded version info 



deb 
deb 



end 



'Version 2.0' 

'Copyright 1987, 1988 Paul Mercer' 
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Listing 4: The ScrapSaver resources in Rez format. 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 




$"07 FF FF EO 07 FF FF EO 07 FF FF EO 03 FF FF CO" 
} 


^include "Types. r" 


type 'Paul' as 'STR '; 


/* blobScrap */ 




resource 'ICN# f (130) { 


resource 'Paul' (0) { 


{ 


"ScrapSaver Version 2.0\r©1987, 1988 P. Mercer" 


$"00 00 00 00 00 00 00 00 00 07 EO 00 00 04 20 00" 


h 


$"03 F8 IF CO 06 20 04 60 04 40 02 20 04 7F FE 20" 




$"04 04 04 20 04 08 E2 20 04 11 31 20 04 20 10 AO" 


resource 'BNDL' (128) { 


$"04 40 31 20 04 81 E2 20 05 02 04 20 04 80 08 20" 


•Paul', 


$"04 48 10 20 04 20 20 20 04 10 40 20 04 08 80 20" 


0, 


$"04 05 00 20 04 02 00 20 04 00 00 20 04 00 00 20" 


{ 


$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 


■ICN#', 

{ 

0, 128 


$"04 00 00 20 04 00 00 20 06 00 00 60 03 FF FF CO", 


$"00 00 00 00 00 00 00 00 00 07 EO 00 00 07 EO 00" 


)> 


$"03 FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


1 FREF ' , 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


{ 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


0, 128 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


} 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


} 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


)i 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 03 FF FF CO" 

} 
}; 


resource 'FREF' (128) { 


'INIT', 




0, 
ii it 


/* TEXTScrap */ 


h 


resource 'ICN#' (131) { 

{ 

$"00 00 00 00 00 00 00 00 00 07 EO 00 00 04 20 00" 


/* Finder Icon */ 


resource 'ICN#' (128) { 


$"03 F8 IF CO 06 20 04 60 04 40 02 20 04 7F FE 20" 


{ /* array: 2 elements */ 
1* [1] */ 


$"04 04 04 20 04 09 22 20 04 10 91 20 04 22 48 AO" 


$"04 49 21 20 04 84 82 20 05 12 44 20 04 88 08 20" 


$"00 00 00 00 00 00 00 00 00 07 E0 00 00 04 20 00" 


$"04 44 10 20 04 22 20 20 04 10 40 20 04 08 80 20" 


$"03 F8 IF CO 06 20 04 60 04 40 02 20 04 7F FE 20" 


$"04 05 00 20 04 02 00 20 04 00 00 20 04 00 00 20" 


$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 


$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 


$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 


$"04 00 00 20 04 00 00 20 06 00 00 60 03 FF FF CO", 


$"04 00 00 20 04 00 02 20 04 00 00 60 04 00 10 20" 




$"04 00 01 20 04 00 88 20 04 00 01 E0 04 00 26 20" 


$"00 00 00 00 00 00 00 00 00 07 EO 00 00 07 EO 00" 


$"04 04 08 20 04 00 90 20 04 00 20 20 04 08 20 20" 


$"03 FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"04 01 40 20 04 00 40 20 06 04 40 60 03 FF FF CO", 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


1* [2] */ 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"00 00 00 00 00 00 00 00 00 07 E0 00 00 07 EO 00" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"03 FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 03 FF FF CO" 
} 

h 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 




$"07 FF FF EO 07 FF FF EO 07 FF FF EO 03 FF FF CO" 


/* PICTScrap */ 


} 

h 


resource 'ICNtf' (132) { 

{ 

$"00 00 00 00 00 00 00 00 00 07 EO 00 00 04 20 00" 


/* noScrap */ 


$"03 F8 IF CO 06 20 04 60 04 40 02 20 04 7F FE 20" 


resource 'ICN#' (129) { 


$"04 04 04 20 04 08 02 20 04 10 21 20 04 21 94 AO" 


{ 


$"04 40 C9 20 04 82 72 20 05 21 24 20 0.4 92 C8 20" 


$"00 00 00 00 00 00 00 00 00 07 EO 00 00 04 20 00" 


$"04 49 90 20 04 25 20 20 04 12 40 20 04 08 80 20" 


$"03 F8 IF CO 06 20 04 60 04 40 02 20 04 7F FE 20" 


$"04 05 00 20 04 02 00 20 04 00 00 20 04 00 00 20" 


$"04 04 04 20 04 08 02 20 04 10 01 20 04 20 00 AO" 


$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 


$"04 40 01 20 04 80 02 20 05 00 04 20 04 80 08 20" 


$"04 00 00 20 04 00 00 20 06 00 00 60 03 FF FF CO", 


$"04 40 10 20 04 20 20 20 04 10 40 20 04 08 80 20" 




$"04 05 00 20 04 02 00 20 04 00 00 20 04 00 00 20" 


$"00 00 00 00 00 00 00 00 00 07 EO 00 00 07 EO 00" 


$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 


$"03 FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"04 00 00 20 04 00 00 20 06 00 00 60 03 FF FF CO", 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 




$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"00 00 00 00 00 00 00 00 00 07 EO 00 00 07 EO 00" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"03 FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 03 FF FF CO" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


} 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 


) « continued 
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/* 


noInstallScrap */ 




resource 'ICN#' (133) { 


$ M 00 00 00 00 00 00 00 00 00 07 EO 00 00 07 EO 00" 




{ 


$ M 03 FF FF CO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 




$"00 00 00 00 00 00 00 00 00 07 E0 00 00 04 20 00" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 




$"03 F8 IF CO 06 20 04 60 04 40 02 20 04 7F FE 20" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 




$"04 00 00 20 04 00 00 20 04 00 00 20 04 00 00 20" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 




$"04 30 OC 20 04 78 IE 20 04 3C 3C 20 04 IE 78 20" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 




$"04 OF FO 20 04 07 EO 20 04 03 CO 20 04 07 EO 20" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 




$ M 04 OF FO 20 04 IE 78 20 04 3C 3C 20 04 78 IE 20" 


$"07 FF FF EO 07 FF FF EO 07 FF FF EO 03 FF FF CO" 




$ M 04 30 OC 20 04 00 00 20 04 00 00 20 04 00 00 20" 


} 




$ M 04 00 00 20 04 00 00 20 06 00 00 60 03 FF FF CO", 


}■> 



tions. To check the System version 
number, you need to call the Sys- 
Environs function and then check the 
systemVersion field of the SysEnvRec. 
If this field is equal to 0401 or greater, 
the machine is running System 4.1 or 
higher. 

Listing 6 gives the Pascal declarations 
for the SysEnvRec record and the Sys- 
Environs function. 

Since SysEnvirons is so straightfor- 
ward to use, there's no reason not to take 
advantage of its services. 



ShowINIT 

To inform you of its installation, Scrap- 
Saver uses ShowINIT, a piece of public 
domain code written by Paul Mercer. 
This code is distributed in the form of an 
MPW object file and is available on BIX. 
ShowINIT lets an INIT draw an icon to 
the screen after loading, complete with a 
mask that visually indicates that the 
INIT has successfully installed itself. It 
takes care of all the nitty-gritty work in- 
volved in creating and displaying an 
icon's data structures. ShowINIT is at- 



Listing 5: The MPW make file for the ScrapSaver INIT. 



# Simple MakeFile for ScrapSaver INIT 

ScrapSaver " ScrapSaver. r 

Rez ScrapSaver. r -o ScrapSaver 

ScrapSaver "" ScrapSaver. a. o ShowINIT. a. o 
Link ScrapSaver. a. o ShowINIT. a. o d 

-o ScrapSaver d 

" {Libraries} "Interf ace. o d 

-rt INIT=0 -ra =16 d 

-sn Main=' ScrapSaver' 
SetFile -a B ScrapSaver -t INIT -c Paul 
Duplicate ScrapSaver "{SystemFolder}" -y 



§ set the bundle bit 
# copy finished file to System 
Folder 



Listing 6: The Pascal declarations for 


the SysEnvRec record and the 


Sy sEn v irons function. 




{ SysEnvirons data structure } 




SysEnvRec = RECORD 




environsVersion : 


INTEGER; 


machineType : 


INTEGER; 


systemVersion: 


INTEGER; 


processor: 


INTEGER; 


hasFPU: 


BOOLEAN; 


hasColorQD: 


BOOLEAN; 


keyBoardType : 


INTEGER; 


atDrvrVersNum: 


INTEGER; 


sysVRefNum: 


INTEGER; 


END; 




FUNCTION SysEnvirons ( versionRequested 


: INTEGER; VAR theWorld: SysEnvRec): 


OSErr; 





tractive, since all the icons are drawn in a 
line at the bottom of the screen. Because 
ShowINIT decides where an INIT's icon 
is drawn, those INITs that use this re- 
source avoid overlapping displays. Those 
INITs not using this resource unknow- 
ingly draw over icons previously dis- 
played. This simple icon-drawing mech- 
anism is powerful. For instance, to show 
that you have aborted the loading of an 
INIT, you can draw a special icon. 

To use ShowINIT, you must call the 
routine InitShowINIT at the very begin- 
ning of the INIT code. Just before exiting 
from the INIT and returning to the caller 
(INIT 31), you will call ShowINIT31. 
ShowINIT31 expects a word-size argu- 
ment on the stack specifying the ID num- 
ber of the ICN# resource to draw. 

Be Careful Out There 

Even though INITs are relatively easy to 
write, you should apply careful thought 
before going headlong into the imple- 
mentation process. Part of the fun in pro- 
gramming the Macintosh is changing 
system behavior with an INIT trap patch. 
Try to temper your enthusiasm for 
hacking the system with a good dose of 
thought on compatibility and survival in 
an ever-changing world. ■ 
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Introducing the New 
Extended TextEdit 



Michael Ogawa 



One reason for the success of the Macin- 
tosh is that Apple provided hundreds of 
routines in ROM and System software for 
realizing the human interface envisioned 
by its designers. Routines are available 
for drawing primitive graphics shapes, 
for varied character sets, for drawing and 
manipulating windows, and for user in- 
teraction with an application program. 
Among the facilities provided to develop- 
ers is a text-editing system that supports 
proportionally spaced fonts and is capa- 
ble of automatic word wrap and various 
text justifications. 

Apple continually upgrades its System 
software, providing developers with 
stronger and more flexible routines to in- 
corporate into their applications. Apple 
recently extended the capabilities of the 
supplied text-editing facilities. 

About TextEdit 

Apple's text-editing facilities are a part 
of the Macintosh Toolbox known as Text- 
Edit, and they are built on other Toolbox 
routines for drawing and text measure- 
ment. TextEdit provides basic text-edit- 
ing (i.e., backspace, cut, copy, and 
paste) and formatting capabilities within 
applications, handling both keyboard 
and mouse interaction from the user. It 
also provides automatic word wrap, left-, 
center-, or right-justification, and the 
use of any single font, size, and style 
variation within a block of text. 

Most of TextEdit's limitations are un- 
derstandable considering its design ori- 
gins. TextEdit was designed to provide 
basic text-editing and formatting capabil- 
ities needed in applications, while fol- 
lowing the Macintosh User Interface 
Guidelines. Its most prominent usage is 
in dialog boxes for displaying prompts 
and receiving user input. If you have pre- 
viously programmed on Apple lis, you 
may well have seen the genesis of Text- 
Edit in Apple's guidelines for standard 
input routines, such as the "blinking un- 
derline cursor" routines. TextEdit can be 
seen as the maturation and fulfillment of 



Macintosh 's basic 

text editor has been 

upgraded in several 

important ways 



these earlier concepts for providing com- 
mon input routines for all applications. 

TextEdit is limited to 32,768 charac- 
ters within a block of text. This limit is 
reasonable considering that the text is 
managed as one large block. Perfor- 
mance slows down on large blocks, mak- 
ing a higher limit impractical. To keep 
performance up on longer blocks of text 
requires "banding," or breaking a docu- 
ment into more manageable pieces of 
text. This goes into the area of disk-based 
editing, well beyond the original intent of 
the RAM-based TextEdit. 

Another 32,768 limit is that of the des- 
tination rectangle, which provides posi- 
tioning information about the block of 
text. That is, no block of text can be 
wider or taller than 32,768 pixels. This 
pixel limit can be reached long before 
hitting the maximum character limit, es- 
pecially if the text block is narrow and 
the font size is large. 

TextEdit has other limitations: no sup- 
port of fully justified text (i.e., text 
aligned on the left and right margins), no 
support for fixed tab positions (either at 
specified evenly spaced distances or in- 
dividually specified horizontal offsets), 
and only one font, size, and style per text 
block. A text block could be in any single 
font, size, and font-style variation, but 
mixed fonts and variations are not avail- 
able. 

As far as input routines go, TextEdit is 
very nearly fully featured. Data input 
pushing the 32K-byte boundaries is un- 



realistic. At that point, it is no longer 
data entry. What you are talking about 
then is a full text editor or word proces- 
sor. Full justification in data entry is 
rarely necessary, and most static text 
items in dialog boxes are so short that 
full justification doesn't read as easily as 
simply aligned prompts. Tabbed input is 
a reasonable request for many applica- 
tions. If you only need to provide a few 
inputs per screen, the Dialog Manager 
provides this capability by using separate 
text-editing boxes for each data element. 
For anything bigger, you may be able to 
use the List Manager for display-only co- 
lumnar formatting. 

Varied fonts within data-input items 
are probably needed only on rare occa- 
sions. However, as users grow more ac- 
customed to easily changing fonts using 
menus and then seeing the actual font 
style on the screen, they will want this 
ability more often. Varied fonts, once the 
domain of sophisticated word processing 
programs, will be demanded from all 
types of applications, not just from appli- 
cations that are thought of as text pro- 
cessors. 

The Macintosh has definitely raised 
user expectation levels. Features once 
considered advanced are now expected 
as part of baseline standard-features 
sets. For example, many word process- 
ing programs for other machines would 
be considered text editors on the Mac 
simply because they don't support 
WYSIWYG font variations . 

Welcome to the New TextEdit 

With the release of the Macintosh II and 
System 4. 1 for all Macs with 128K bytes 
of ROM, TextEdit received a boost in ca- 
pabilities. TextEdit now lets you mix 
fonts, font sizes, and font styles within a 
block of text. A newly supported font at- 
tribute is color: TextEdit can use the new 
Color QuickDraw RGB color informa- 
tion when drawing text. 

The new font capabilities are provided 

continued 
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An Alternate Means 




of Handling Mixed Faces 




\JL7 hen the new TextEdit functional- for any attribute that was continuous point, or a selection range with only one 
VV ity was introduced with System over the selection range, check its menu style run, is trivial. If the selection 






4. 1, it was easy to implement a Style item. range contains more than one style run, 




menu. It was very difficult to implement Listing A illustrates this with the rou- then all the runs must be checked for 




MacWrite's component manner of man- tine DocStyleMenus( ) and support each attribute to see if the attribute is 




aging font faces, while managing a routines TEGetNullStyle( ), TEC2- consistent throughout. 




Word style menu was merely difficult. Run( ) , and TEGetNextStyie( ) . Note The algorithm first gets the attribute 




To handle font menus in an aggregate that the menus are actually set by the of the initial run within the selection 




fashion such as in Word, you determine routines DocFontMenu ( ) , DocSize- range. Then for all the other runs in the 




if there is currently a null style record. Menu( ) , and DocFaceMenu( ), which range, it checks to see if the attributes 




If so, use it to determine the menu set- are exactly the same as described in the are the same. If an attribute doesn't 




tings. Otherwise, you have to find all main article. match, an invalid attribute value is 




the styles over the selection range, and, Adjusting the menus for an insertion passed to the routine that actually ad- 






Listing A: Adjusting the font, font-size, and font-face 


static Integer TEC2Run(c0ffset, hTE) 






menus. DocFontMenu ( ) , DocSizeMenu( ) , and 


register Integer cOffset; 






DocFaceMenu( ) are the same as in the main 


TEHandle hTE; 






article listing. 


/* Returns the run number of the character whose 






offset is cOffset in the text belonging to the 






static Boolean TEGetNullStyle(VAR pTheStyle, 


edit record **hTE. The run number returned is a 






pLineHeight, pFontAscent, hTE) 


0-based run offset index. */ 






TextStyle *pTheStyle; 


/* Uses a standard binary search algorithm, 






Integer *pLineHeight, *pFontAscent; 


making sure to always round downward if the 






TEHandle hTE; 


character offset cOffset does not match an offset 






/* The TEGetNullStyle() function returns the 


in the line-starts array. The use of the pointer 






style information, including line height and font 


to the beginning of the line-starts array in the 






ascent, for a null selection, if there is a null 


relocatable text edit record is safe because 






selection style. A null selection style exists 


there are no calls made from within this routine. 






only if TESetStyle() has been called when 


*/ 






selStart and selEnd are equal. If there is a null 


/* ra_o 04.15.88 */ 






selection style, the function value returned is 


{ 






TRUE. If there is no null selection style, or the 


register Integer rn, lo, hi, runStart; 






edit record is an old-style record, then the 


register StyleRun *pRuns; 






function value returned is FALSE. */ 


TEStyleHandle hTEStyle ; 






/* m_o 04.23.88 */ 








{ 


hTEStyle = GetStylHandle(hTE); 






Boolean hasNullStyle = FALSE; 


lo = 0; 

hi = (**hTEStyle).nRuns; 






if ((**hTE).txSize == -1) { 


pRuns = (**hTEStyle) .runs; 






StScrpHandle hNullScrap; 


while (hi >= lo) { 






TEStyleHandle hTEStyle; 


rn = (lo + hi) / 2; 

runStart = pRuns[rn] .startChar; 






hTEStyle = GetStylHandle(hTE) ; 


if (cOffset == runStart) 






hNullScrap = (*(**hTEStyle) .nullStyle) 


break; 






->nullScrap; 


else if (cOffset > runStart) 






if (hasNullStyle = 


lo = rn + 1; 






( ^hNullScrap). scrpNStyles != 0) { 


else 






ScrpSTElement *pScrpSTElem; 


hi = rn - 1; 

} 

return ((cOffset < runStart) ? rn - 1 : rn) ; 






pScrpSTElem = (**hNullScrap) .scrpStyleTab; 






BlockMove(&pScrpSTElem->scrpFont, 


] 






pTheStyle, (long)sizeof (*pTheStyle) ) ; 








^pLineHeight = pScrpSTElem->scrpHeight; 








*pFont Ascent = pScrpSTElem->scrpAscent; 


static Boolean TEGetNextStyle(VAR pCOffset, 






} 


VAR pTheStyle, pLineHeight, pFontAscent, hTE) 






} 


Integer *pC0ffset; 






return( hasNullStyle) ; 


TextStyle *pTheStyle; 






} 


Integer ^pLineHeight, *pFont Ascent; 
TEHandle hTE; 
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justs the menu of the particular attri- 
bute. The invalid value never matches 
any menu item, so none is check- 
marked. 

The routine DocStyleMenus ( ) calls 
two routines that were defined similar 
to the new TextEdit routine TEGet- 
Style ( ) . The example program never 
uses the line-height and font-ascent in- 
formation they return. They were de- 
fined that way just so they "looked" 
like functional derivatives of TEGet- 
Style(). 



static Boolean 
TEGetNullStyle(VAR 

pTheStyle, pLineHeight, 

pFontAscent, hTE) 
TextStyle *pTheStyle ; 
Integer *pLineHeight, 
*pFontAscent; 
TEHandle hTE; 

The TEGetNullStyle ( ) function re- 
turns the style information, including 
line height and font ascent, for a null se- 
lection, if there is a null selection style. 



A null selection style exists only if TE- 
SetStyle( ) has been called when sel- 
Start and selEnd are equal. If there is 
a null selection style, the function value 
returned is TRUE. If there is no null se- 
lection style, or the edit record is an old- 
style record, then the function value re- 
turned is FALSE. 

static Boolean 
TEGetNextStyle(VAR 

pCOffset, VAR pTheStyle, 

continued 



/* The TEGetNextStyle() function returns the 


character just before the insertion point, or of 


style information, including line height and font 


the styles of the characters within the selection 


ascent, of the next style after the style of the 


range. */ 


character *pC0ffset. The character offset of the 


/* m_o 04.24.88 */ 


first character in the next style is returned 


{ 


through *pC0ffset, and the function value 


Integer lHt, ascent; 


returned is TRUE. If there is no next style, or 


TextStyle theStyle; 


for an old-style edit record, the function value 


Boolean plainTx; 


returned is FALSE, *pC0ffset is unchanged, and no 




style information is returned. */ 


if (! TEGetNullStyle (&theStyle, &lHt, 


/* m_o 04.23.88 */ 


&ascent, hTE)) { 


{ 


Integer cOffset; 


Integer curStylRun; 




Boolean fndNxtStyl = FALSE; 


cOffset = (**hTE).selStart; 




if (cOffset && cOffset == (**hTE) .selEnd) 


if ((**hTE).txSize == -1) { 


—cOffset; 


Integer nxtStylRun; 


TEGetStyle( cOffset, &theStyle, &lHt, 


TEStyleHandle hTEStyle; 


&ascent, hTE); 

} 

plainTx = theStyle. tsFace == 0; 


hTEStyle = GetStylHandle(hTE) ; 


nxtStylRun = TEC2Run(*pC0ffset, hTE) + 1; 




if (fndNxtStyl = (nxtStylRun < 


if ((**hTE). selEnd != (**hTE) .selStart) { 


(**hTEStyle).nRuns)) { 


Integer cOffset, lHt2, ascent2; 


STElement *pSTElem; 


TextStyle nxtStyle; 


*pC0ffset = 


cOffset = (**hTE). selStart; 


(**hTEStyle) . runs [nxtStylRun] .startChar; 


while (TEGetNextStyle(&cOffset, &nxtStyle, 


pSTElem = *(**hTEStyle) .styleTab + 


&lHt2, &ascent2, hTE) && cOffset < 


(**hTEStyle) .runs [nxtStylRun] .stylelndex; 


(**hTE) .selEnd) { 


BlockMove ( &pSTElem->stFont, pTheStyle, 


if ( nxtStyle. tsFont != theStyle. tsFont) 


( long) s izeof (*pTheStyle) ) ; 


theStyle. ts Font = -1; 


*pLineHeight = pSTElem->stHeight; 


if (nxtStyle. tsSize != theStyle. tsSize) 


*pFont Ascent = pSTElem->st Ascent; 


theStyle. tsSize = -1; 


} 


plainTx = plainTx && nxtStyle. tsFace == 0; 


} 


if (nxtStyle. tsFace 1= theStyle. tsFace) 


return (fndNxtStyl) ; 
} 


theStyle. tsFace = 0j 
} 
} 

DocFontMenu( theStyle . tsFont) ; 


static void DocStyleMenus (hTE) 


TEHandle hTE; 


DocSizeMenu( theStyle. tsSize, theStyle. tsFont) ; 


/* Updates the menus for fonts, font faces, and 


DocFaceMenu( theStyle. tsFace, plainTx) ; 


font sizes. HTE is a handle to the edit record of 


} 


the currently active document window. The menus 




are updated according to the style of the 
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pLineHeight, pFontAscent, style after the style of the character change the font face relies on the font- 


hTE) *pC0ffset. The character of f set of the face menu being correctly check- 


Integer *pC0f f set; first character in the next style is re- marked. If the face being toggled isn't 


TextStyle *pTheStyle; turned through *pC0ffset, and the the Plain menu item and the item is cur- 


Integer ^pLineHeight, function value returned is TRUE. If rently unchecked, then the correspond- 


*pFontAscent; there is no next style, or for an old-style ing face is simply added to the face(s) of 


TEHandle hTE; edit record, the function value returned the selected text. But if the item is al- 


is FALSE, *pC0f f set is unchanged, ready checked, meaning also that there 


The TEGetNullStyle( ) function re- and no style information is returned. is one continuous style over the selec- 


turns the style information, including Listing B illustrates changing a font tion, then the face is subtracted from the 




line height and font ascent, of the next face. Note that the algorithm used to face(s) of the selected text. 






Listing B: Changing the font face. Notice how 


MyDataHndl hMyData = (MyDataHndl) 






DocFontFace( ) relies on the menu items being 


GetVRefCon(wptr); 






correctly checked. (The statements between the 


TEHandle hTE = (*hMyData)->teRecord; 






preprocessor commands are a bug workaround. 








This bug may be fixed in a future System release.) 


# ifdef BUNNY 

{Ptr p = &myStyle.tsFace +1; *p = 0;) 
§ endif 






void DocFontFace (myFontFaceMItem, wptr, doUpdt) 


if (theFace = (myFontFaceMItem == PLAIN_MITEM) ? 






Integer myFontFaceMItem; 


: 1 « (myFontFaceMItem - B0LD_MITEM)) { 






WindowPtr wptr; 


char markChar[2]; 






Boolean doUpdt; 








/* Changes the font face of the selected text in 


GetItemMark(MyMenus[STYLE_MENU] , 






the window wptr. MyFontFaceMItem is the menu item 


myFontFaceMItem, 






number of the font face. If the item is the Plain 


markChar) ; 






menu item, then the selected text is changed to 


if (markChar [1]) { 






Plain. 


Integer InHt, ascent; 






If the item isn't the Plain menu item and the 








item is currently unchecked, then the 


/* get style at beginning of selection */ 






corresponding face is added to the face(s) of the 


TEGetStyle( (*hTE)->selStart, &myStyle, 






selected text. If the item is already checked, 


&lnHt, &ascent, hTE); 






then the face is subtracted from the face(s) of 


/# set face to existing faces except menu item */ 






the selected text (which must be continuous over 


theFace = "theFace; 






the selection range). 


theFace &= myStyle.tsFace; 






The document is marked changed, and the global 


/* set all to plain */ 






MenusChanged is set. If doUpdt is TRUE, then the 


myStyle.tsFace = 0; 






text will be redrawn, and if necessary the 


TESetStyle(doFace, &myStyle, FALSE, hTE); 






vertical scroll bar will be recalibrated and the 


} 






selection scrolled into view. (If you wish to 


} 






make several face changes, call DocFontFace() 


myStyle.tsFace = theFace; 






once for each change, passing FALSE for doUpdt 


TESetStyle(doFace, &myStyle, doUpdt, hTE); 






for all except the last face change. This will 


if (doUpdt) 






minimize the amount of recalculations done.) */ 


SetScrollMax(wptr, TRUE); 






1* m_o 11.20.88 */ 

{ 

Style theFace; 


MenusChanged = (*hMyData)->changed = TRUE; 
} 










TextStyle myStyle; 













for within blocks of text and through the 
Macintosh Clipboard and desk scrap 
mechanism. As an added bonus, the new 
improved TextEdit uses the standard 
Scrap Manager's desk scrap rather than 
the private TextEdit scrap. This means 
the programmer needn't resort to using 
special Toolbox routines to move text to 
and from this private scrap if the intent is 
to share data among applications via the 
desk scrap. 

Unfortunately, there is still no provi- 
sion for fixed tab positions. To TextEdit, 
a tab is still just another character whose 



width is determined in the font's defini- 
tion. Let's face it, anyone who has used a 
typewriter expects tabs to do more than 
act as a space character. Just doing an 
initial line indent or aligning a few col- 
umns in a memo or short piece of text are 
common needs for tabs. Many program- 
mers have tried devising ways to patch 
tab support into TextEdit, but Apple has 
warned that such patches have a high 
probability of breaking in future releases 
of the System software. Hopefully, 
Apple will address this in future Text- 
Edit improvements. 



As for everyone who hoped to be able 
to write a text editor or word processor 
with a few hundred lines of code and an 
"About. . . " box, the news is that the old 
32K-byte limits still exist. Nevertheless, 
the current improvements in TextEdit are 
significant and will make life a lot easier 
for programmers and users alike. 

New TextEdit Data Structures 

The TextEdit upgrade introduces the 
concept of style runs of characters, where 
style now refers to a composite descrip- 

continued 
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tion of font family, size, face, and color 
information. The term font face, rather 
than font style, is now used to refer to sty- 
listic variations such as boldface or un- 
derline or a combination of these. If 
you've been developing on the Mac for 
some time, you should get used to using 
this new terminology, using the term 
font face for individual variations and 
font st yle f or the composite descriptions. 
There are several new TextEdit data 



structures, plus the new Color Quick- 
Draw data structure to define color in- 
formation. Also, the TextEdit record it- 
self redefines two fields and sets three 
other fields to sentinel values to indicate 
that the record is a new-style record. The 
revised TextEdit record with the added 
structures is shown in figure 1 . 

Because a font is no longer constrained 
to a single size within a block of text, 
there can't be a single value that de- 



scribes the block's line height. There- 
fore, the txSize, lineH eight, and 
fontAscent fields are useless. These 
fields are set to - 1 to indicate that this is 
a new-style TextEdit record and the 
values for these attributes must be found 
elsewhere. 

The txFont and txFace fields of the 
TextEdit record are also meaningless, 
since there is not necessarily one font or 
face for a text block anymore. Since these 



TERec 
(old style) 



TERec 
(new style) 



lineHeight(>0) 



fontAscent (>0) 



txFont 



txFace 



txSize(>0) 



nLines 



lineStarts[. . .] 



(= -D 



(= -D 



(- -1) 



-*■** 



TEStyleRec 



StyleRun 



nRuns 



nStyles 



styleTab 



IhTab 



teRefCon 



nullStyle 



runs [ . . . ] 



TEStyleTable 


\ 




STEIement 






stCount 




stHeight 




stAscent 


4 A* \ 


\ 


stFont 




\ 


stFace 


| 




\ 

\ 


stSize 


I 

I 


stColor 



-*** 



LHTable 



startChar 



stylelndex 



LHEIement 



IhHeight 



IhAscent 



I 



NullSTRec 



TEReserved 



nullScrap 



-*-► 



StScrpRec 




ScrpSTEIement 


scrpNStyles 


\ 

L\ 
\ 


scrpStartChar 


scrpStyle Tab 


scrpHeight 




scrpAscent 


<* * 


scrpFace 




scrpFace 


1 


scrpSize 


1 
1 


scrpColor 






Figure 1: The new text-edit record and auxiliary structures. The double-arrowed lines indicate handles to data. 
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two 2-byte fields reside adjacent to each 
other in the TextEdit record, the new edit 
record redefines them as a single 4-byte 
field, storing a handle to the new text 
style information record. This style 
record, TEStyleRec, is the jumping-of f 
place for all the other new data struc- 
tures. 

As mentioned earlier, any particular 
combination of font-variation attributes 
is referred to simply as a style. Text is 
kept track of as runs of characters that 
have the same style. Each unique style 
used within an edit record's text is stored 
in a style-table element, and all the styles 
are kept in a TEStyleTable style-table 
array. A handle to the style-table array is 
kept in the style record. 

To specify which style applies to a 
character in the text, TextEdit maintains 
an array of StyleRun style-run records. 
A style-run record gives a starting char- 
acter offset from the beginning of the 
text, and an index into the style table. 
The style-run records are stored at the 
end of the style record in ascending char- 
acter offset order. All characters whose 
offset into the text is equal to or greater 
than the starting character of a style run, 
and less than the starting character of the 
next style run, use the style indicated by 
the style index of the style run. This is 
illustrated in figure 2. 

There are two calls used t o find out the 
style attributes at a given character offset 
and to set the style attributes of the cur- 
rent selection. They use the TEStyle 
text-style data structure to communicate 
the style-attribute information. 

Until any text is entered in a new style, 
there is no way to store the pending style, 
because all style runs have to be at least 
one character long. The NullSTRec null- 
selection style record maintains the style 
information when an application sets 
style information at an insertion point. 

Scrap Management 

Previously, there was a separate, private 
scrap for TextEdit. When you wanted to 
move a cut or copied piece of text to other 
applications or desk accessories, you had 
to call TEToScrap ( ) to move the text 
from this private scrap into the global 
desk scrap of the Scrap Manager. Like- 
wise, to use text from an external source, 
you had to call TEFromScrap( ) to read 
the desk scrap into TextEdit's private 
scrap. 

TextEdit now communicates directly 
with the Scrap Manager. The TECut( ) 
and TECopy( ) functions place the text in 
the Scrap Manager's desk scrap. For 
backward compatibility, these functions 
also place a copy of the scrap handle in 



TextEdit's private scrap global, TEScrp- 
Handle, and for old-style TextEdit 
records, they use the private scrap only. 
TEPaste( ) andthenewTEStylPaste( ) 
both use the Scrap Manager's scrap, ex- 
cept for old-style records, where they 
again use TextEdit's private scrap. 

To communicate style information to 
the desk scrap, there is a style scrap 
record, stored in the desk scrap as type 
styl. The style scrap record is a vari- 
able-length structure. It begins with a 
count field scrpNStyles indicating how 
many scrap style-table elements follow. 
There is a table element ScrpSTElement 
for each style run within the scrap text. 
Each element contains information about 
the starting character offset within the 



scrap text, the height and ascent of the 
run, and the style information. Elements 
are in order of the starting offset, and 
there may be elements with duplicate 
style information. When cutting or copy- 
ing text, TextEdit automatically writes 
this style information to the desk scrap 
along with the text. When, pasting, if the 
desk scrap contains this style informa- 
tion, it is used along with the text. 

The positive result is that you automat- 
ically write both the text and style infor- 
mation to the scrap when cutting or copy- 
ing with the new text-edit records. If you 
then paste into the standard Scrapbook, 
you will see the text unformatted, but the 
scrap type information will show that 

continued 





TEStyleRec 




TEStyle Table 
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6 (nRuns) 
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(stCount) 




4 (nStyles) 


13 


(stHeight) 


* c 

* 
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(stAscent) 






w 


1 4 (Bookman) 


(stFont) 


(plain) 


(stFace) 


(startChar) 


12 


(stSize) 


(stylelndex) 


0,0,0 


(stColor) 


11 


1 


1 


13 


18 
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33(AvantGarde) 


26 


4 (underline) 


2 


12 


30 


0,0,0 


3 


1 


| 38 


15 
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1 (bold) 


14 
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1 


15 


11 
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Figure 2: Style-run record giving the starting character offset from the beginning 
of the text, and an index into the style table. 
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both text and style information has been 
saved. Likewise, TextEdit also automati- 
cally pastes in any text from the desk 
scrap with its accompanying style infor- 
mation. 

So if you are using TextEdit for all 
your text manipulation, it's as easy to 
maintain your styles as not. If you are 
using your own text-processing routines, 
you should consider writing out scrap 
data with style information in the new 
styl format, as well as any proprietary 
format. Apple strongly recommends that 
developers use the Scrap Manager to ac- 
cess the Scrapbook and the desk scrap. 
Using the Scrap Manager will ensure that 
applications can share the desk scrap in 
snared (i.e., MultiFinder) environments. 

If you're going to store style informa- 
tion in the new styl format, or in a for- 
mat similar to the style table and runs 
array, be aware that the font information 
is stored by number rather than name. 
The desk scrap and the Scrapbook aren't 
normally carried from machine to ma- 
chine, so this should not be a problem. 
However, by storing style information in 
a data file simply as numbers, you could 
make your application susceptible to the 
"changing font problem": Other ma- 
chines or different fonts in the System 
may cause a document to display differ- 
ently from the way you intended if your 
font ID numbers are already in use. To 
minimize this problem, you should 
maintain a table of font IDs and names 
and automatically adjust the fonts. 

Where's My Line? 

One big "gotcha" with the new capabili- 
ties is that scrolling is harder to handle. 



This is because line heights are no longer 
fixed throughout the text. Since line 
heights can now vary, the number of text 
lines displayable in the view rectangle 
can vary throughout the text and, as the 
user changes fonts and sizes, through 
time. 



T 



he 

current improvements 

in TextEdit will make 

life a lot easier. 



Because of this, control values must 
now be correlated to pixel offsets from 
the top of the destination rectangle to the 
top of the view rectangle, instead of cor- 
responding to line offsets. Additional 
calculations are needed to ensure scroll- 
ing by full lines of text. The maximum 
control value is derived by determining 
the lines of text that can be completely 
shown on the last screen, taking the 
height of all lines above, and using this 
value for the maximum control value. 
Figure 3 illustrates this, along with the 
accompanying C source code for the 
function SetScrollMax( ) in listing 1 . 

When scrolling, you want to "pin" the 
control values and the pixel offsets so 
that the top visible line of text aligns with 
the top of the view rectangle. Listing 2 
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Figure 3: Setting the maximum value of the vertical scroll bar. 



shows how to determine the amounts to 
scroll for the various parts of the scroll 
bar. 

When scrolling up one line (mouse in 
down arrow), the distance to be scrolled 
is the height of the line currently at the 
top of the view rectangle. But for scroll- 
ing down one line (mouse in up arrow), 
the distance to be scrolled is the height of 
the line above the line currently at the top 
of the view rectangle. When scrolling up 
a window of text at a time, the distance to 
be scrolled is the height of all the lines of 
text currently visible in their entirety, 
less the last of those lines (i.e. , the line of 
text at the window's bottom becomes the 
line at the window's top). When scroll- 
ing down by a windowf ul, you want to 
scroll the line currently at the top of the 
window down so that it is the last line vis- 
ible in its entirety, and such that the new 
line at the top of the view rectangle is also 
completely visible. 

Scrolling with the thumb involves get- 
ting the value of the scroll bar after the 
user has released the mouse button, then 
forcing the control value to the closest 
value that will align the top of the visible 
text to the top of the view rectangle. The 
following code fragment illustrates this, 
and listing 3 includes TEPinLine( ) . 

I* hScrollerV == handle to 
vertical scroll bar */ 

/* mouseLoc == point (local 
coordinates) where mouse 
was initially pressed */ 

/* HScrollTE == handle 

(global) to TE record */ 

if (partCode == inThumb) { 
Integer vO, vl, vlpin; 

vO = GetCtlValue 

(hScrollerV); 
TrackControl(hScrollerV, 
mouseLoc, 
NULL) ; 
vl = GetCtlValue 
(hScrollerV); 
vlpin = TEPinLine(vl, 

HScrollTE) ; 
if (vl != vlpin) 
SetCtlValue (hScrollerV, 
vlpin) ; 
if (vO != vlpin) 
TEScroll(0, vO - vlpin, 
HScrollTE); 
} 

Converting a character offset to a line 
offset is a commonly required function. 
The function TEC2Line( ) shown in list- 
ing 4 uses a binary search strategy to 
quickly return the line offset given a 
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character offset. Note that the derefer- 
encing of the line-starts array pLnStarts 
is safe because there are no Toolbox 
calls, or calls to functions in other seg- 
ments that would cause memory to be 
moved. 

Changing Fonts Is Easy 

Changing the font over a selection range 
is easy to do, as is changing the font size. 
However, changing a font face can be 
harder. Because font faces can be combi- 
national, design problems occur when 
the selection range does not have a con- 
sistent face setting. You also have to keep 
track of the menus for the font styles. 

When the selection range includes 
mixed fonts, no font in the font menu 
should be checkmarked as the current 
font. Also, most applications will have 
none of the font sizes outlined. (Outlin- 
ing a font size indicates that there is a bit- 
map font available in that size for the cur- 
rent font.) However, if the font size is 
consistent through the selection range, 
the size should be checkmarked in the 
menu. If the user then chooses a font, all 
characters within the selection range 
now use that font. 

Neither the fonts nor font-face menus 
are dependent on font size(s) within the 
selection range. When the selection 
range includes mixed font sizes, no size 
in the menu should be checkmarked as 
the current font size. If the user chooses a 
font size, that font size is applied to all 
characters within the selection range. 

The application designer must decide 
how to handle selection ranges with 
mixed font faces. Consider how Mac- 
Write and Word deal with mixed selec- 
tion ranges. Mac Write deals with font 
faces by viewing combinational faces in a 
component manner. That is, if over the 
selection range all characters are in bold, 
then the Bold menu item is checked, even 
though some characters within the selec- 
tion may be bold-italic, others bold-un- 
derlined, and others merely bold. 

Word, on the other hand, deals with 
font faces by viewing combinational 
faces in an aggregate manner. In Word, 
even if over the selection range all char- 
acters are in bold, the Bold menu item is 
not checked if some characters are bold- 
italic, while others are bold-underlined, 
and others merely bold. 

The implication of all this is that with 
MacWrite you can toggle off a compo- 
nent face within a mixed run, whereas 
with Word you can't. 

With the original extensions to Text- 
Edit, you could more easily implement 
Word's method than MacWrite' s. How- 

continued 



Listing 1: This routine recalibrates the vertical scroll bar. 

void SetScrollMax(wptr, fShowSel) 

WindowPtr wptr; 

Boolean fShowSel; 

I* Adjusts the scroll bar maximum value so that the scroll bar range is 

not allowed to exceed the end of the text. Wptr is a pointer to the window 

of the text and scroll bar. If fShowSel is true, then the text is scrolled 

if necessary so that the insertion point or the beginning of the selection 

range is visible. */ 

/* Note 1: The maximum control value is the pixel offset of the top of the 

first line of text on the last screen. Or, you can think of it as the 

height of all lines above the first line visible in the last screen full of 

text. 

Note 2: If the last line is empty because the last character is a <<cr>>, 
then we have to add the height for one extra line because it is not 
actually included in the count of the number of lines. 

Note 3- TEGetHeight() expects 1-based line numbers. Our TEC2Line() 
routine returns a 0-based line number. */ 
/* m_o 11.20.88 */ 

{ 

Integer vMax; /* new maximum control value */ 
Integer d; /* delta old/new control values */ 
MyDataHndl hMyData = (MyDataHndl)GetWRefCon(wptr) ; 
TEHandle hTE = (*hMyData)->teRecord; 
ControlHandle hScrollV = (*hMyData)->hScrollV; 
Integer nChars = (**hTE) .teLength; 
Integer nLns = (**hTE) .nLines; 
Integer viewHt = HEIGHT ((**hTE) .viewRect) ; 
Integer textHt = TEGetHeight(nLns, 1, hTE); 
Integer vO = GetCtlValue(hScrollV) ; 

/* see Note 2, above */ 

if (nChars > && (*(**hTE) .hText) [nChars - 1] == CR) 
textHt += TEGetHeight(nLns, nLns, hTE); 

/* text requires scrolling? */ 

if (textHt > viewHt) { 

Point scratchPt; /* see Note 1, above */ 

Integer cOffset; /* character offset @ scratchPt */ 

Integer lastHiddenLn; /* line offset @ scratchPt */ 

scratchPt. h = (**hTE) .destRect.left; 

scratchPt. v = textHt - viewHt + (**hTE) .destRect.top; 

cOffset = TEGetOffset(scratchPt, hTE); 

lastHiddenLn = TEC2Line(c0ffset, hTE); 

vMax = TEGetHeight( lastHiddenLn + 1, 1, hTE); 

} 
else 

vMax = 0; 
SetCtlMax(hScrollV, vMax); 
/* did control value change? */ 
if (d = vO - GetCtlValue(hScrollV)) 

TEScroll(0, d, hTE); 
if (fShowSel) 

ShowSel(wptr) ; 



Listing 2: Action procedure for the vertical scroll bar; it handles mousedowns 
in the scroll arrows and the page regions. 

static pascal void TrackVScroll(hScrollV, partCode) 
ControlHandle hScrollV; 
Integer partCode; 

/* Track control procedure used to adjust the vertical scroll bar hScrollV 
and scroll the text. PartCode handles the portion of the scroll bar that 
the mouse is down in (which may be simulated) . The private global HScrollTE 

continued 
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must be set on entry to contain the handle to the affected text's edit 
record. */ 

/* Key principle when scrolling by page amounts: When scrolling up a page, 
the last visible line becomes the first visible line, and vice versa when 
scrolling down a page. 

Here, the last visible line means the last line visible in its entirety. 

It is assumed that the minimum control value is 0. 

An alternate strategy for passing the handle to the TextEdit record is to 
store it in the control's refCon field. */ 
/* m_o 04.17.88 */ 

{ 
Point pt; 
Integer vO, vMax, cOffset, curTopLn, d; 

if (!partCode) 

return; 
vO = GetCtlValue(hScrollV); 
vMax = GetCtlMax(hScrollV); 

/* location of view rectangles top left corner */ 
pt = (**HScrollTE).viewRect.topLeft; 
/* calculate current top line */ 
cOffset = TEGetOffset(pt, HScrollTE); 
curTopLn = TEC2Line( cOffset, HScrollTE); 
switch (partCode) { 
case inUpButton: 

if (vO == 0) 
return; 

/* calculate height of line above current view */ 

d = -TEGetHeight( curTopLn -1+1, curTopLn -1+1, 
HScrollTE); 

break; 
case inDownButton: 

if (vO == vMax) 
return; 

/* calculate height of line currently at top of view */ 

d = TEGetHeight( curTopLn + 1, curTopLn + 1, HScrollTE); 

break; 
case inPageUp: { 

Integer viewHt, newTopLn; 

if (vO == 0) 

return; 
viewHt = HEIGHT( (**HScrollTE) .viewRect); 
/* calculate pixel offset to new top line: the current top 
line's bottom minus the view height; then convert to 
line offset */ 
pt.v += TEGetHeight( curTopLn + 1, curTopLn + 1, 

HScrollTE) - viewHt; 
cOffset = TEGetOffset(pt, HScrollTE); 
newTopLn = TEC2Line( cOffset, HScrollTE); 
/* if height from current top line to new top line 
greater than view height, change new top line to 
scroll one less line */ 
if (TEGetHeight( curTopLn + 1, newTopLn + 1, HScrollTE) > 
viewHt) 
++newTopLn; 
d = -TEGetHeight( curTopLn -1+1, newTopLn + 1, 

HScrollTE); 
break; 

} 

case inPageDown: { 
Integer curBtmLn; 

if (vO == vMax) 
return; 



ever, since the release of System 6.0, 
MacWrite's method is easier. System 6.0 
added the routine TEContinuous- 
Style ( ) , which makes it simple to de- 
termine the font attributes over a selec- 
tion range. Listing 5 illustrates adjusting 
the font menus. TextEdit handles the 
Style menu in a component fashion simi- 
lar to MacWrite. For an example of how 
to handle the Style menu in an aggregate 
manner similar to Word, see the text box 
"An Alternate Means of Handling 
Mixed Faces" on page 22. 

It's very easy to "add" a face over a 
range with a single call to TESet- 
Style( ). But prior to System 6.0, sub- 
tracting a face from a range required you 
to individually modify each run 
throughout the selection range. This 
meant that for each run within the selec- 
tion range, you had to get the style of the 
run using TEGetStyle( ), then call 
TESetStyle( ) with the original aggre- 
gate face less the component face being 
removed. The addition of the doToggle 
mode has made changing font faces much 
simpler. 

Listing 6 illustrates changing a font 
versus changing a font face. Note that the 
algorithm used to change the font face re- 
lies on the font-face menu being correctly 
checkmarked. Not only is proper menu 
maintenance important to the user inter- 
face, but it can also simplify a program's 
internal design. Part of the Apple 
Human Interface Guidelines is that, as 
much as possible, users shouldn't be pre- 
sented with choices that really can't be 
made. If an option or command isn't cur- 
rently available, it should be dimmed or 
disabled so users don't waste time trying 
to do something that can't be done. 

Note also the usage of the toggleFace 
flag in DocFontFace( ). This is neces- 
sary for a most peculiar reason. If you 
call TESetStyle ( ) with a mode of do- 
Face+doToggle and a style of bold for a 
selection range that includes plain and 
bold text, the faces will swap—the plain 
text becoming bold and vice versa. 
Therefore, use the doToggle mode only 
when you wish to toggle a face off. 

The example code ignores the issue of 
making style changes undoable. Undoing 
a style change over a selection range with 
multiple styles is not simply a matter of 
reapplying or "negating" a font-face 
change over the entire selection range. If 
the font was changed and the selection in- 
cluded runs of different fonts, each run 
must have its original font set back indi- 
vidually. The same applies to a font-size 
change. With font faces, if some runs 
originally used the newly applied face, 

continued 
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/* calculate current bottom line of view */ 

pt.v = (*HScrollTE)->viewRect. bottom; 

cOffset = TEGetOffset(pt, HScrollTE); 

curBtmLn = TEC2Line( cOffset, HScrollTE); 

/* if height from current top line to new top line 

(i.e., the old bottom line) greater than view height, 
change new top line to scroll one less line */ 
if (TEGetHeight( curBtmLn + 1, curTopLn + 1, HScrollTE) > 

HEIGHT ( (*HScrollTE) ->viewRect ) ) 

— curBtmLn; 
d = TEGetHeight( curBtmLn -1+1, curTopLn + 1, 

HScrollTE); 
break; 

} 

) /* switch */ 

SetCtlValue(hScrollV, vO + d) ; 

TEScroll(0, vO - GetCtlValue(hScrollV) , HScrollTE); 



Listing 3: TEPinLine ( ) . This procedure "pins " control values so that a line 
of text is aligned with the top of a view rectangle. 

Integer TEPinLine (pixFromTop, hTE) 

Integer pixFromTop; 

TEHandle hTE; 

/* Given a vertical pixel offset pixFromTop from the top of the text 

belonging to the edit record **hTE, TEPinLine () returns a vertical pixel 

offset pinned to the top of the line that the original offset fell in. */ 

/* m_o 04. 17.88 */ 

{ 

Point myPt; 

Integer cOffset, theLine; 

myPt.h = (*hTE)->destRect.left; 

myPt.v = (*hTE)->destRect.top + pixFromTop; 

cOffset = TEGetOffset(myPt, hTE); 

theLine = TEC2Line( cOffset, hTE); 

return ((theLine) ? 

TEGetHeight( theLine -1+1, 1, hTE) : 0); 



Listing 4: TEC2Line ( ) is a commonly used routine. It converts character 
offsets into line offsets. 

Integer TEC2Line(c0ffset, hTE) 
register Integer cOffset; 
TEHandle hTE; 

/* Returns the line number of the character whose offset is cOffset in the 
text belonging to the edit record **hTE. The line number returned is a 0- 
based line offset index. */ 

/* Uses a standard binary search algorithm, making sure to always round 
downward if the character offset cOffset does not match an offset in the 
line-starts array. The use of the pointer to the beginning of the line- 
starts array in the relocatable text edit record is safe because there are 
no calls made from within this routine. */ 
/* m_o 04.15.88 */ 

{ 

register Integer In, lo, hi, *pLnStarts, InStart; 



lo 

hi 



0; 
(*hTE)->nLines; 
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pLnStarts = (*hTE)->lineStarts; 
while (hi >= lo) { 
In = (lo + hi) / 2; 
InStart = pLnStarts[ln] ; 
if (cOffset == InStart) 

break; 
else if (cOffset > InStart) 

lo = In + 1; 
else 

hi = In - 1; 

} 

return(( cOffset < InStart) ? In - 1 : In); 

} 





Listing 5: Adjusting the font, font-size, and font-face menus. There is no 
invalid value for the font-face information, so an extra Boolean is used to 
indicate if the font face is actually Plain; the plain value for the font-face value 
passed to the menu-adjusting routine indicates that no face (other than 
possibly Plain) is consistent throughout the selection range. 

static void DocFontMenu(theFontlD) 

Integer theFontID; 

/* Checks the font in the font menu whose ID is equal to theFontID and un- 

checks all other fonts. If no font is to be checked, then a value that 

won't match any font ID, such as -1, should be passed in for theFontID. */ 

/* m_o 11.20.88 */ 

{ 

Integer item, nltems; 
MenuHandle hMenu; 

hMenu = MyMenus[FONT_MENU] ; 

for (item = 1, nltems = CountMItems (hMenu) ; 

item <= nltems; item++) { 

Str255 fontName; 

Integer fontNum; 



GetItem(hMenu, item, fontName); 
GetFNum( fontName , &f ontNum) ; 
CheckItem(hMenu, item, fontNum = 



theFontID); 



static void DocSizeMenu(theFontSz, theFontID) 

Integer theFontSz, theFontID; 

/* Checks the size in the font size equal to theFontSz, and unchecks all 

other sizes. If no size is to be checked, then a value that won't match any 

size, such as -1 or 0, should be passed in for theFontSz. 

Also sets the item style to be outlined for each font size that is 
available as a bit-map font in the font specified by theFontID. If there is 
no font to check for available bit-map fonts, then -1 should be passed in 
for theFontID. */ 
/* m_o 11.20.88 */ 

{ 

Integer item, nltems; 
MenuHandle hMenu; 

hMenu = MyMenus[STYLE_MENU]; 

for (item = SIZE1_MITEM, nltems = CountMItems (hMenu); 

item < nltems; item++) { 

Integer sz; 

sz = ( Integer) MItem2Num(hMenu, item); 
SetItemStyle(hMenu, item, 

(theFontID != -1 && RealFont( theFontID, sz)) ? 

continued 
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then undoing the face change would leave 
those runs alone. Only those runs that 
did not originally include the applied 
face would have the face removed. 

You will need a copy of Macintosh 
Technical Note #207 for documentation 
on the routines added with System 6.0. 
And because these routines are imple- 



s 



upport 
of non-Roman script 
systems will be a big 
design point. 



mented with selectors through the same 
_TEDispatch trap that was added with 
System 4. 1 , you must check for their ex- 
istence by using the SysEnvirons( ) call 
and checking specifically for a System 
version greater than or equal to 0600 
hexidecimal. Testing whether or not the 
JTEDispatch trap is implemented is not 
sufficient all by itself. 

Other Font Issues 

When setting a font, don't use font ID 
#1, the application font. The application 
font is not an actual font. It is a reference 
to the default font that most applications 
use. This default is usually Geneva, but 
it's different for languages that don't use 
roman character sets. 

If there is any text in the application 
font, it will appear as Geneva (assuming 
that is what the application font maps to). 
But your comparison routines will not 
recognize the text as being in Geneva. 
For that to happen, you have to write 
code to specifically test whether text is in 
the application font; if so, you have to 
map to the actual font, which isn't neces- 
sarily Geneva. 

The same is true for font size 0, which 
tells the System to use the System font 
size. The System font size is usually, but 
not always, 12 points. Additionally, 
many large-screen monitors now come 
with software to specify a System font 
size larger than 12 points. 

It isn't quite enough to never explicitly 
set a style using the application font or 
the System font size. When you call TE- 
StylNew( ) to create a new-style edit 
record, it initializes the style-element 
table from the txFont, txFace, and tx- 
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Creating sophisticated 

database applications on your 

Mac? takes more than 

a friendly face. 




Most systems are so slow it makes you 
wonder what's behind them. 



While other database develop- 
ment systems have reasonably 
friendly interfaces, in terms of 
speed and power they leave a lot 
to be desired. 

Only McMax™ 2.0 combines 
these elements successfully. 

For example, McMax allows full 
use of the Mac* interface including 
pull-down and pop-up menus, pro- 
grammable alert and Pile boxes, 
and context sensitive help. 

McMax also features a powerful 
programming innovation, User- 
defined READS? This allows for 
event handling and the freedom to 
create modeless applications. It's 
this unique capability that gives 
McMax the distinction of being 
the only d BASE* compatible product on the Macintosh that adheres to 
Apple's* 10 Human Interface Guidelines. 

Of course McMax gives you more than just the means to satisfy the 
end user. It affords you complete connectivity between the PC and 
Macintosh environment. 

Fully compatible with MS-DOS** dBASE data, programs, and report and 
label file formats, McMax allows for ease of conversion by simply using 
its enhanced direct serial port access to transfer data and programs. 

Clearly the deeper you look into McMax the more you find to appreciate. 

McMax supports HyperCard** XCMDs and XFCNs.This gives you the 
ability to develop programs in standard high level languages such as 
PASCAL, C, and Assembler. Or access previously written routines and 
pre-defined HyperCard utility functions. 

McMax runs dBASE programs up to 10 times faster on a Mac than on 
a PC. It provides source code encryption to protect your programs. A built- 
in Debugger. And an unlimited royalty-free run-time version so you can 
copy and distribute your applications with no additional costs or software. 

Efficiency. Flexibility. Speed. Compatibility. And 
a full Mac interface. That's what McMax gives you because 
that's what it takes to develop successfully on a Mac. 
Anyone who tells you otherwise 
either honestly doesn't know. I\flf ll^CI^ 



Or isn't being very friendly. 
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outline : 0); 
CheckItem(hMenu, item, sz == theFontSz); 



static void DocFaceMenu(theFontFace, plainTx) 

Style theFontFace; 

Boolean plainTx; 

/* Checks all font faces in the Style menu whose corresponding bit is set 

in the theFontFace parameter. Any font face whose corresponding bit is 

clear is unchecked in the Style menu. If plainTx is TRUE, then the Plain 

menu item is checked, otherwise it is unchecked. */ 

/* m_o 11.20.88 */ 

{ 

Integer item; 
MenuHandle hMenu; 

hMenu = MyMenus[STYLE_MENU]; 
Checkltem( hMenu, PLAIN_MITEM, plainTx); 
for (item = BOLD.MITEM - B0LDJ4ITEM; 

item <= EXTEND.MITEM - BOLD.MITEM; -H-item) 

CheckItem(hMenu, BOLD_MITEM + item, 
theFontFace & (1 « item)); 



} 



static void DocStyleMenus(hTE) 

TEHandle hTE; 

/* Updates the menus for fonts, font faces, and font sizes. HTE is a 

handle to the edit record of the currently active document window. The 

menus are updated according to the style of the character just before the 

insertion point, or of the styles of the characters within the selection 

range. */ 

/* m_o 11.20.88 */ 

{ 

Integer mode; 
Boolean continuous; 
TextStyle theStyle; 

mode = doFont; 

if (!TEContinuousStyle(&mode, &theStyle, hTE)) 

theStyle. tsFont = -1; 
DocFontMenu( theStyle . tsFont ) ; 

mode = doSize; 

if (!TEContinuousStyle(&mode, &theStyle, hTE)) 

theStyle. tsSize = -1; 
DocSizeMenu( theStyle. tsSize, theStyle. tsFont) ; 

mode = doFace; 

if (! (continuous = TEContinuousStyle(&mode, &theStyle, hTE))) 

theStyle. tsFace = 0; 
DocFaceMenu( theStyle . tsFace, 

continuous && theStyle. tsFace == 0); 



Size fields of the grafPort. So before 
creating a new edit record, call the 
QuickDraw routines TextFont ( ) and 
TextSize( ) to set the font and font-size 
fields to appropriate values. 

All This and Colors II? 

TextEdit was extended not only to in- 
clude multiple fonts, font sizes, and font 
faces, but also to support color. Color 
output devices are still pretty expensive, 
but the capability is there. To take advan- 



tage of it, all you need to do is allocate a 
CGraf Port (a new color graf port). 

If you do decide to support colored text 
within your application, you should 
allow the user to set up color "presets." 
Making the user choose a color from the 
Color Picker Package is less than ideal, 
but so is a fixed color palette. 

Ready for International Fame 

The new TextEdit is also compatible with 
the Script Manager. This means that 
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TextEdit can handle languages that write 
from right to left, have large extended 
character sets well past 256 characters, 
have special word-break rules, or use 
characters whose appearance is context 
sensitive (i.e., it changes depending on 
the preceding or following characters). 
Examples of such writing systems are 
Japanese, Chinese, and Arabic, which 
are known as non-Roman scripts, as op- 
posed to writing systems that evolved 
from Latin. 

The Script Manager, using writing- 
system-specific Script Interface Systems, 
intercepts and modifies many system 
calls to measure, draw, sort, and convert 
text. For developers who must write their 
own text-editing engine, support of non- 
Roman script systems will be a big de- 
sign point. 

Saving a Document 

Probably the simplest way to save a docu- 
ment with text and styles is to save the 
text in the file's data fork and all the style 
information in the file's resource fork. 
The file should be of type TEXT. 

Using this scheme, you need to save 
the styles table and the runs array. You 
might also want to save the modification 
time of the file as a resource. When you 
are reading the document back in, if the 
modification date resource doesn't exist, 
or if it isn't the same as the actual current 
value of the file's modification date, then 
you know that the file was edited by some 
other application and you should ignore 
any style data in the resource fork. 

After reading in and setting up the 
saved text, you read in the saved style 
table and replace the data in the existing 
style table with the saved style-table data, 
then reset the nStyles field of the style 
record. Next, read in the saved runs 
array and replace the existing runs array 
with it, and reset the nRuns field of the 
style record. Finally, call the old TECal- 
Text( ) routine to recalculate the line- 
heights table along with the line-starts 
array. You may also want to save and re- 
store the selection range, the document's 
window size and placement, and the visi- 
ble portion of the document within the 
window. The following pseudocode il- 
lustrates the procedure: 

Read in text. 

Set text-edit record to use 

read-in text (directly or 

by using TESetText ( ) ) . 
Read in modification date 

resource. 
If modification date resource 

exists & equals file's 
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Here's why. 

Want to draw a picture without 
ever leaving the program? Easy. 
Want to wrap text all the way 
around it or let the text flow right 
through? Easy. 
Want to see it all 
in glorious color? 
Easy. 

Need to find a 
particular word or 
phrase by search- 
ing through all 
files, open or not? 
Easy 

Need to use our 
superior diction- 
ary or thesaurus? 
Easy. 

Want to undo what you just did, 
or any number of things you did 
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before? Unlimited Undos. Easy 
Want to use the fastest word 
processor on the market? Easy 
line numbers? Envelopes? Auto- 
save? Column selection? Adjusta- 
ble page preview? 
Ten clipboards that 
can be edited and 
printed? Your fa- 
vorite page layout 
ready when you 
open a new file? 
Easy 

It's all easy when 
you have Nisus. 
Ask your favorite 
dealer. 



concepts Jnc 



Nisus is a trademark of Paragon Concepts, Inc. 
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Exxon 


2 


General Motors 


3 


Mobil 


4 


Ford Motor 


5 


IBM 


6 


Texaco 


7 


E.I. du Pont 
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Standard Oil (Ind.) 
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Standard Oil of Cal. 


10 


General Electric 


11 


Gulf Oil 


i 12 


Atlantic Richfield 


13 


Shell Oil 


14 


Occidental Petroleum 


15 


U.S. Steel 


16 


Phillips Petroleum 





NEW EXTENDED TEXTEDIT 




million 
Americans 
can't read. 
And guess 

who pays 

the price. 



Every year, functional 
illiteracy costs American 
business billions. 

But your company can 
fight back... by joining 
your local community's 
fight against illiteracy. 
Call the Coalition for 
Literacy at toll-free 
1-800-228-8813 and find 
out how. 

You may find it's the 
greatest cost-saving 
measure your company 
has ever taken. 

A literate 

America is a 

good investment 



■alition for Literacy 



Listing 6: Changing the font and changing the font size are similar and 
relatively simple operations. Changing the font face is more involved. Notice 
how Doc Fori tFace( ) relies on the menu items being correctly checked. (The 
statements between the preprocessor commands are a bug workaround. This 
bug may be fixed in the next System release.) All three operations are much 
more involved when implemented so that the style change is undoable. 

void DocFont (myFontName, wptr) 

Str255 myFontName; 

WindowPtr wptr; 

I* Changes the font of the selected text in the window wptr to the font 

named myFontName. The document is marked changed, and the global 

MenusChanged is set. If necessary, the vertical scroll bar is recalibrated 

and the selection range is scrolled into view. */ 

/* m_o 04.24.88 */ 

{ 

TextStyle myStyle; 
MyDataHndl hMyData; 

hMyData = (MyDataHndl)GetWRefCon(wptr); 
GetFNum ( myFontNam e , &myStyle . t sFont ) ; 
TESetStyle(doFont, &myStyle, TRUE, 

(*hMyData)->teRecord) ; 
SetScrollMax(wptr, TRUE); 
MenusChanged = (*hMyData)-> changed = TRUE; 



void DocFontFace(myFontFaceMItem, wptr, doUpdt) 

Integer myFontFaceMItem; 

WindowPtr wptr; 

Boolean doUpdt; 

/* Changes the font face of the selected text in the window wptr. 

MyFontFaceMItem is the menu item number of the font face. If the item is 

the Plain menu item, then the selected text is changed to Plain. 

If the item isn't the Plain menu item, then the font face is toggled. 
That is, if the specified face is continuous over the current selection 
range, it is toggled off, otherwise that face is set continuous over the 
selection range. 

The document is marked changed, and the global MenusChanged is set. If 
doUpdt is TRUE, then the text will be redrawn, and if necessary the 
vertical scroll bar will be recalibrated and the selection scrolled into 
view. (If you wish to make several face changes, call DocFontFace() once 
for each change, passing FALSE for doUpdt for all except the last face 
change. This will minimize the amount of recalculations done.) */ 
/* m_o 11.20.88 */ 



{ 



Boolean toggleFace; 

TextStyle myStyle; 

MyDataHndl hMyData = (MyDataHndl) GetWRef Con(wptr) ; 

TEHandle hTE = (*hMyData)->teRecord; 

myStyle. tsFace = (myFontFaceMItem == PLAIN_MITEM) ? 

: 1 « (myFontFaceMItem - B0LD_MITEM); 
if (! myStyle. tsFace) 

toggleFace = FALSE; 
else { 

char markChar[2]; 

GetItemMark(MyMenus[STYLE_MENU], myFontFaceMItem, markChar); 
toggleFace = markChar[l] != 0; 

} 

TESetStyle(doFace + ((toggleFace) ? doToggle : 0), &rayStyle, 

doUpdt, hTE); 
if (doUpdt) 

SetScrollMax(wptr, TRUE); 
MenusChanged = (*hMyData)->changed = TRUE; 
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actual mod. date { 

Read in the styles table. 

Replace existing style 
table using 
PtrToXHand(). 

Set number of entries in 
nStyles field of style 
record. 

(Calculate number of 

entries in styles table 
by dividing table size 
by element size.) 

Read in runs array. 

Set size of style record to 
size of style record 
(exclusive of any run 
elements) plus size of 
read-in runs array. 

Use BlockMove ( ) to copy 
runs array to style 
record. 

Set number of runs in nRuns 
field of style record. 

(Calculate number of 
entries in runs array by 
dividing array size by 
element size and 
subtracting one element. 
The subtraction of an 
element is because there 
is a dummy element at the 
end of the array that is 
not included in the nRuns 
count.) 

} 

Call TECalText() to readjust 
the line-heights array. 

The advantage to this method is that 
any application that can read a TEXT file 
will be able to access the text. The draw- 
back to this strategy is that, due to limita- 
tions in the Resource Manager, the docu- 
ment cannot be accessed simultaneously 
by multiple users except as read-only. 

Keep Your Eyes Open 

In addition to Inside Macintosh, volume 
V , every developer who wants to use the 
new TextEdit routines should read Mac- 
intosh Technical Note #131 (revised 
March 1, 1988) and #207 from Macin- 
tosh Developer Technical Support. 

Note #131 covers known TextEdit 
bugs and workarounds, while Note #207 
covers the changes to TextEdit intro- 
duced with System 6.0. ■ 

Michael Ogawa is a software designer 
for Palomar Software (Oceanside, CA). 
Since 1985 he has been involved with de- 
signing, programming, and managing 
projects for commercially marketed Mac- 
intosh business productivity software. He 
can be reached on BIX do "editors. " 



MathWriter™ 2.0 — Elegant Scientific Word Processing 

Both inline and displayed expressions are fully integrated as text. 
Compose at the keyboard without pasting equations! 



< File Edit Format Palettes Dloc Style Windows 



At last— 
a general- 
purpose, 
easy-to-use 
word 
processor 
designed for 
professional 
mathemati- 
cians, 
scientists, 
and 
engineers. 
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Evaluate \\ \{x) dx urine various suitable methods. 

Thb oscillatory function tends to emphasize somevhat the differences In the 
results obtained from the various methods. 

The t»p«oidai rule fives J 



■2.22785 



[6.14.1] 



Simpson's rule cannot be applied directly, since the number of panels (9) is odd. 
Hovever, one might vender vhat ■would happen if Simpson's rule vere used for 
the fiat 6 paneb and the trapezoidal rule inEqo. 8.14.1 for the last. 
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• "What-you-see-is-what-you-get" «Dual keyboard and mouse input •Automatic 
equation, figure, table, & theorem numbering with linkage to textual references 
•Automatic pagination •Automatic revision tracking shows both deletions and 
additions •Hypertext memo notes • Automatic table formatting • Smart 
templates automatically format expressions • Box equations and paragraphs for 
emphasis •Full screen editing in multiple columns, even within equations. 
Requires Macintosh Plus or larger. Supports ImageWriter and LaserWriter. 
Cooke Publications — Software Tools That Empower You — We listened. 
Request personal notification of shipping date and price. 

Cooke Publications, PO Box 4448, Ithaca, NY 14852 (607) 272-2708, ext 15 



A Message To 
Our Subscribers 



FROM TIME TO TIME WE MAKE THE BYTE SUBSCRIBER 
list available to other companies who wish to send our subscribers 
material about their products. We take great care to screen these com- 
panies, choosing only those who are reputable, and whose products, 
services, or information we feel would be of interest to you. Direct mail 
is an efficient medium for presenting the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate this controlled use of our mailing 
list, and look forward to finding information of interest to them in the 
mail. Used are our subscribers' names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information is of benefit to 
our subscribers, we firmly respect the wishes of any subscriber who 
does not want to receive such promotional literature. Should you wish 
to restrict the use of your name, simply send your request to the following 
address. 

tJV 1 1 Magazine 



Attn: Subscriber Service 

P.O. Box 555 

HlGHTSTOWN, NJ 08520 
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BYTE's Subscriber Benefits 



Y„ 



. our BYTE subscription brings 
you a complete menu of the latest 
in microcomputer technology every 
30 days. The kind of broad-based 
objective coverage you read in 
every issue. In addition, your 
subscription carries a wealth of 
other benefits. Check the check 
list: 

BONUSES 

fflf Annual Separate Issues: In 
addition to BYTE's 12 monthly 
issues, subscribers also receive 
our annual IBM PC issue free 
of charge, as well as special 
bound-in All-Macintosh 
Supplements. 

5f BYTE Deck: Subscribers 
receive five BYTE postcard 
deck mailings each year — a 
direct response system for you 
to obtain information on 
advertised products through 
return mail. 

5] Reader Service: For 

information on products adver- 
tised in BYTE, circle the 
numbers on the Reader Service 
card enclosed in each issue that 
correspond to the numbers for 
the advertisers you select. Drop 
the post-paid card in the mail 
and we'll get your inquiries to 
the advertisers. 

fflf TIPS: BYTE's Telephone 
Inquiry System is available to 
readers who need fast response 
from advertisers. After 
obtaining your Reader I.D. 
Card, dial TIPS and enter your 
inquiries. You'll save as much 
as ten days over the response to 
Reader Service cards. 

5f Free Programs Via BYTE net: 

You get access to the BYTEnet 
Bulletin Board Service, which 
allows you to download, via 



Program 



Inside: Bonus All-Mac Supplement tioiiows page 2*0) 




modem, valuable program 
listings. There is no connect 
charge for this service. 

12 Subscription Service: If you 

have a problem with, or a 
question about your subscrip- 
tion, you may call our service 
department toll-free (in the 
US.) at 800-525-5003. All 
others use 609-426-7070. 
(During business hours Eastern 
Time). Should you care to 
correspond, use the following 
address: P.O. Box 555, 
Hightstown, N.J. 08520. 

51 Editorial Indices: Available 
through our customer service 
department P.O. Box 328, 
Hancock, New Hampshire 
03449. 

PAID SERVICES 

ffif BIX: BYTE's Information 
Exchange puts you on-line 24 
hours a day with your peers 
via computer conferencing and 
electronic mail. All you need to 
sign up is a microcomputer, a 
modem, and telecomm soft- 



ware. For further information 
and cost, call 1-800-227-BYTE. 

51 Program Listings: Listings of 
programs that accompany 
BYTE articles are now avail- 
able on BIX, on disks or in 
quarterly printed supplements 
(see reply cards in this issue for 
cost information), or call 
1-800-258-5485. 

Qj Microform: BYTE is available 
in microform from University 
Microfilm International in the 
U.S. and Europe. See Contents 
page for cost information. 

DISCOUNTS 

S One-year subscription at $24.95 

OB Two-year subscription at $44.95 

5] Three-year subscription at 
$59.95 

51 One-year group subscription for 
five or more at $19.95 each. 
(Call or write for details.) 

TOLL-FREE NUMBERS FOR 
YOUR CONVENIENCE: 

Subscriptions Within U.S.: 

1-800-525-5003 

BIX: 1-800-227-BYTE 

Program Listings Orders: 

1-800-258-5485 

ADDITIONAL NUMBERS: 

Subscriptions Outside U.S.: 

1-609-426-7070 

Back Issues: 1-603-924-9281 
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Exploring the Mystery 



Laurence H. Loeb 



Since 1985, the resource editor has been 
one of the Macintosh's major utilities. 
Before then, a disparate collection of 
editing utilities was available, but Res- 
Edit's object was to bring all these re- 
source-modifying programs under one 
roof to share a common, extensible inter- 
face. It has been successful in doing just 
that, but it has also been one of the most 
misunderstood utilities because, to date, 
it comes without a manual. 

The operation of ResEdit is one of the 
mysteries that aspiring Mac program- 
mers must solve because it does things 
for developers that no other program 
will. It lays bare the innards of a Mac 
program for inspection. It gives powers 
of creation to those familiar with its 
workings. (So does RMaker, for that 
matter, but ResEdit shows the graphical 
content of the resource, which gives bet- 
ter feedback on how something will 
look.) In the best Mac tradition, ResEdit 
removes a layer of abstraction (the speci- 
fication list) that programs like RMaker 
interpose between worker and work. 

A Caveat for the Unwary 

Before you do anything with ResEdit, 
though, please heed some hard-gotten 
advice. Always work with a backup of 
your program when using ResEdit, never 
with the original. ResEdit has a way of 
crashing once in a while. It's lots better 
than it used to be, but you may ask it to 
dive into the ground at Mach 3 without 
realizing it. Also, if you make a mistake 
and later save that mistake to your origi- 
nal, you may have no way of tracing what 
went wrong without a known good copy 
of the program. Before you go exploring, 
make sure you have a known good back- 
up, preferably on a disk not connected to 
the machine. Really. It will happen to 
you one day. It does to everyone. 

Some Bare-Handed Bit Grabbing 

An exploratory walk through ResEdit 
country with me as your guide can teach 
you some vital things. One item that will 



Understanding 

ResEdit 's use opens 

more than windows 

for the Macintosh 

programmer 




amaze your technoid friends is the power 
to create an icon that goes with an appli- 
cation and sticks with it even when it's 
copied to another disk. The following in- 
structions may seem tedious to the more 
adventurous, but this trick won't work 
unless all the individual tasks are done. 
The Finder is very bull-headed about 
wanting certain information. That's 
what you have to learn to give it. 

I'll start with an application I wrote 
(see "Program Extenders" in the De- 
cember 1988 BYTE, page M52) that has 
the "generic" icon attached. This is the 
icon the Finder assigns when no other is 
specified. Opening ResEdit (I used ver- 
sion 1.2b2) gives the main window list- 
ing the applications ResEdit recognizes. 
Successive selecting and clicking get you 
to a window that lists the resources pres- 
ent in my application, a Mac-to-Wang 
terminal program. You are now ready to 
start slogging through the terrain. 

Under the FILE menu, select New (or 
press Command-N). The select box 
comes up, to let you name what type of 
resource to create. You're going to tell 
the Finder about desktop information. 
This is stored in the Bundle (BNDL) re- 
source, so that's what you select from the 
box on the left of the dialogue. Having 
clicked the OK button, you see a BNDL 
resource showing in the program's type 
list window. But you're not done yet. 
Opening the BNDL type will give you an 
empty list window. You have to create 
another BNDL (by Command-N or menu 
choosing) before you can do anything. 

A quick review is in order here be- 
cause this step is important, and it's the 
single thing most new users goof up on. 
A New selection must be done twice. The 
first creates the BNDL shown in the pro- 
gram's list. The second New creates a 
BNDL inside the list window of the pre- 
vious BNDL. Got that? This has to be 
done correctly before ResEdit will let 
you proceed. If the menu choices de- 
scribed later will not "un-gray" at any 

continued 
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point, this may be the cause. 

Now, double-click on the secondary 
BNDL. A window will appear. It will 
have an ID number that has been ran- 
domly selected by ResEdit. This is where 
you set the actual BNDL information. 
Set the owner ID to first. (You could do 
this later, but I recommend doing it 
now.) After setting it, close the window. 
The secondary BNDL will show as se- 
lected. Command-I (or Get Info from the 
menu) will bring up the information win- 
dow. Set its ID to 132 and close the win- 
dow. The ID should change in the 
BNDL-type window as well. Open the 
secondary BNDL again. Where it says 
OwnerName, put in a 4-character string 
that you want to use to identify your new- 
ly created icon to the Finder. This string 
must be unique to your application. (As a 
matter of fact, Developer Services at 
Apple should really approve whatever 
string you use here to make sure that it 
isn't used by another application. Apple 
has reserved for its own use strings com- 
posed entirely of lowercase letters.) In- 
sert the string by typing it in. 

Next, click on the row of asterisks in 
the BNDL window under numTypes. A 
box will appear around them. Double- 
clicking produces a type box with a line 
of dashes beneath it. Type ICN# (which 
means "icon list") into the type box and 
double-click on the row of dashes. Two 
more boxes will appear. Putting into 
locallD and 128 into rsrcID will do the 
trick here. Double-clicking on the aster- 
isks now produces another type box, 
which you fill in with FREF (for "file 
reference"). In the same manner as be- 
fore, double-click on the dashed line and 
get locallD and rsrcID boxes. (Do you 
see a pattern emerging? Asterisks get you 
a new type, while the dashes get a sec- 
ondary specifier.) Insert 1 and 129 into 
them, respectively. You can now close 
the entire BNDL window. 

You should then be at the application's 
type window. Create a new ICN# type 
from the menu or keyboard. A window 
will appear when you do. (Because it's 
an ICN# resource, you don't have to do 
the two New operations. ResEdit is 
smart enough to give you the window 
based on the type you have requested.) A 
square indicates what icon you will be 
working on. Do a Command-I at this 
point and set the ID of the selected ICN 
to 128. Double-clicking in the square 
will put you in the graphical icon editor. 
This is where you'll design the icon you 
want to affix to the application. 

ResEdit's icon editor functions in 
much the same way that MacPaint's Fat- 

continued 



Figure 1: 

A list of 
resource types. 



Figure 2: 

A list of the 
DLOGs present. 



Figure 3: 

A graphical 
representation of 

the dialogue 
in small format. 



Figure 4: 

Dialogue 
displayed as text. 
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DLOGs from Stufflt 1.5.1 
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Figure 5: 

An Edit window 
for the DWG. 
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File Edit DITL 




Figure 6: 

An Edit box 

for an individual 

dialogue item. 



ResEdit at your side, 

you '11 have fun 

exploring the inside of 

an already-created 

program, such as 

Stufflt, and learn a lot 

in the process. 
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Figure 7: 
A new message 
can be added. 



Figure 8: 

(bottom left) 
An Edit box 
to change the 
button name. 



Figure 9: 

(bottom right) 
The DITL 
type list. 
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Bits mode does. The left side of Res- 
Edit's icon-editor screen is where the bits 
are set to make the "data" part of the 
icon (what you see on the desktop when 
the icon is not selected). The left part of 
this screen is where the "mask" is made 
(for when the icon is selected). The bot- 
tom of the screen shows the icon under 
various conditions (selected, unselected, 
small, and so on) to give you an idea of 
what things will look like when you're 
done. The ICN# menu that appears with 
the editor allows the data part to be cop- 
ied to the mask part so that misalignment 
doesn't occur. After making the icon 
and the mask, close both the editor and 
the ICN# windows. 

When you specified the BNDL re- 
source, I mentioned an FREF resource 
that you had not yet created. Now's the 
time. As you did for BNDL, select New 
twice (once for the application type list 
and once inside the FREF window). A 
Command-I on the secondary window 
lets you set the ID of this resource to 129 
as you did for the BNDL resource. Once 
that is done, you can double-click on the 
secondary window to open a new win- 
dow. The file type is set to APPL for ap- 
plication, the icon local ID to 0, and the 
filename to the 4-character string you 
used before. Close the window. 

The last major step is coming up. You 
have to create a resource with the same 
name as the 4-character string. As be- 
fore, you'll use the "double New" way to 
make the resource. A Get Info on the 
secondary window allows you to set its 
ID to 0. Then close all the resource win- 
dows. Nothing further needs to be done 
with it. (Advanced note: If you open the 
ID=0 resource as an STR [a string], you 
can put information into it that will show 
in the application's information window 
when a Get Info is done from the desktop 
as version information. It's not manda- 
tory to do this, however.) 

You canthen close the application's re- 
source type list. As you close it, ResEdit 
will ask if you want to save the changes. 
Click yes. After it is closed (and high- 
lighted), do a Get Info on the application. 
Set the type to APPL and the creator to 
the 4-character string you have used. 
Close the window, and you are done! 

A Real-Life Example 

Now that you have one trick down pat, 
you're ready to go on and see what the 
inside of an already-created program 
looks like with ResEdit on your side. 
Stufflt 1.5.1 is a great utility from Ray 
Lau that has widespread distribution 
within the Mac community (and if you 
haven't sent your shareware to him yet, 



please do so right away!). 

Figure 1 shows what you find when 
you open Stufflt, namely the resource 
types that are present. Select the DLOG 
(dialogue) resource. Figure 2 is a list of 
the DLOGs present; select the first one 
and double-click. Figure 3 is the image 
that then shows. It's a graphical repre- 
sentation of the dialogue in a small for- 
mat. Note the DLOG menu that has ap- 
peared in the menu bar. It allows the 
choice of a graphical or text representa- 
tion of the dialogue. Figure 4 shows the 
same dialogue displayed as "text" 
information. 

Going back to the graphical represen- 
tation is very interesting, but how does 
any editing get done? You simply double- 
click on the graphic. The result is shown 
in figure 5. Newer versions of ResEdit 
are smart enough to realize that DITLs 
(dialogue item lists) are linked to 
DLOGs. They call up the appropriate 
linked DITL to the DLOG automatically. 
Older ResEdits made this a manual oper- 
ation. In any case, you can see each of the 
individual dialogue items. Select one 
(figure 6). A bordered box is drawn 
around it with a gray "handle" in the 
lower right-hand corner. Double-click on 
that, and the edit box (figure 7) appears. 



The editable text is selected at the bot- 
tom. You can now change it to your 
heart's content with whatever message 
you want. (The "0 in the text is a place- 
holder for a paramtext Toolbox call. To 
actually use the dialogue, you would call 
paramtext from the code, specifying 
the name that would go into the dialogue 
as one of the parameters.) When you 
close the edit box, you see the effect of 
your change. If a change in the size of the 
edited item is required, this is where you 
would make it. 

Double-click once more with the but- 
ton selected. Figure 8 is the edit box that 
appears, similar to the previous one. 
Again, this is where you would make any 
text changes (i.e., the name of the but- 
ton). One way to confirm for yourself the 
linking that ResEdit does is to select 
DITLs individually. Figure 9 shows the 
DITL in the type list. Selecting the one 
corresponding to the DLOG you just did 
would show it with the new wording in 
effect. You can always access the DITLs 
this way without the DLOG if that is 
faster for the purpose you have in mind. 
ALRT (alert) resources also exhibit this 
kind of linked behavior. You can open an 
ALRT to see what it looks like and call 
up the individual DITL items from it, in 



Figure 10: 

ALRT 
menu choice. 
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EXPLORING THE MYSTERY 



i File Edit 




Figure 12: 

ZBasic4.0 
menu resource. 
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Figure 13: 

Main file menu. 
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Figure 14: 

Items can be 

selected 
and edited. 




Figure 15: 

Type a ZBasic 

icon number, 

hit Do It!, 

and the icon 

appears. 



the same manner as from a DLOG. How- 
ever, the text displayed by choosing it 
from the ALRT menu choice (figure 10) 
is specific for what is needed for an 
alert. 

One of the resource types Stuf fit has 
listed is SICN (small icon). Opening this 
up in the standard manner shows an in- 
teresting listing box (figure 11). The 
small icon is shown about the same size 
as it would appear in the program. Dou- 
ble-clicking on the small icon brings up 
the editing box. This editor works the 
same way as the icon editor you saw be- 
fore. Bits are set and cleared to produce a 
small icon. 

Something Completely Different 

One resource that Stuf fit lacks is a menu. 
I grabbed ZBasic 4.0 and opened it up to 
show a menu resource (figure 12). Since 
I know that ID = 129 is almost always the 
File menu, I picked that one and opened 
it. What appears (figure 13) will be a 
surprise to anyone using the Apple-issue 
ResEdit. Alan Goates of Otherware (310 
South 13th East, #3, Salt Lake City, UT 
84102) has created a very nice menu edi- 
tor for ResEdit that I use in preference to 
Apple's. When I spoke earlier of ResEdit 
being extensible, this is one of the things 
I had in mind. (MenuEditor 1 .2 is avail- 
able in the listings section of the macin- 
tosh conference on BIX.) 

Figure 13 shows what the screen looks 
like when the main menu is selected. 
Any individual item can be selected (fig- 
ure 14) and edited as far as text or 
marked state. To demonstrate how easy 
it is to edit with this tool, I simply typed 
in the number of one of ZBasic's icons, 
hit the Do It! button, and got the results 
in figure 15. The respacing necessary in 
the menu to reflect the icon's presence 
was done automatically. Adding the 
menu editor to a standard ResEdit is very 
simple, nothing more than a copy and 
paste. I recommend this tool for anyone 
editing menus with ResEdit. 

The Benediction 

I have really not taken you much below 
the surface of ResEdit's possibilities in 
this brief exploration. But you should 
now understand how to make it do at 
least one practical task that may have 
seemed mysterious before, and have a 
better appreciation of the great utility 
Apple has provided to developers. ■ 

Laurence H. Loeb is an electrical-engi- 
neer-turned-dental-surgeon in Walling- 
ford, Connecticut. He is comoderator of 
the macintosh conference on BIX. He can 
be reached on BIX as "lloeb. " 
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Have you ever wanted to be in 
more than one place at one time? 
Now with MacSMARTS™, you can at 
least have your expertise be there. 

It isn't hard to see why leading 
corporations are gaining a competi- 
tive edge using expert systems. The 
ability to let multiple computers offer 
advice and solve problems, instead 
of just one "human expert," has stra- 
tegic implications for productivity. 
Advice, information, diagnoses and 
expert knowledge can be freely 
handed out to all departments in the 
same building, or in each corporate 
office anywhere in the world. 

DuPont, Eastman Kodak, Proctor 
and Gamble, ARCO, General Electric, 
Union Carbide, Honeywell and 
Arthur Andersen are already using 
MacSMARTS applications to boost 
productivity. One Fortune 500 
company is using MacSMARTS to 
save more than $1.5 million per year 
by optimizing office procedure 
manuals. Another company is using 
MacSMARTS to interpret complex 
government regulations. In fact, 
MacSMARTS has the largest installed 
base of Macintosh expert-system 
sites worldwide, including many 
other Fortune 500 companies, as 
well as federal agencies, universities, 
and professionals in accounting, 
engineering, law, medicine, finance 
and other disciplines. 
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With MacSMARTS, a powerful 
expert system can be built by people 
with absolutely no training in artifi- 
cial intelligence or programming. 

Before MacSMARTS, creating a 
knowledge-based or expert system 
was both time consuming and diffi- 
cult. You had to be fluent in esoteric 
programming languages like LISP or 
Prolog and use specialized com- 
puters. This complexity has pre- 
vented many companies from 
gaining the benefits of such a 
system. 

MacSMARTS works by condensing 
the knowledge of experts into sets 
of rules. Its highly intuitive interface 
features a spreadsheet-like logic 
worksheet with simple f ill— in— 
the-blank forms. You create 
rules by entering information 
in English, not a complex 
syntax, and by simple menu 
selection. Or you can enter 
examples from your own, or other 
experts' experience and MacSMARTS 
will then automatically create the 
rules for you. 

MacSMARTS is the 
first program to allow 
hypertext linking of 
rules or advice to 
graphics (MacPaint 
and MacDraw 
format), text files, 
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spreadsheets, databases 
and other knowledge 
bases, instead of con- 
ventional text-only 
display. You simply click 
on images or text (as in 
HyperCard) to link with 
a graphic explanation of 
a question or a textual elabo- 
ration of advice. You can take 
geological maps, engine dia- 
grams, architectural plans, key 
contract paragraphs, laboratory 
protocols or balance sheets and 
add rules to make an expert 
advisor. 
In fact, MacSMARTS can now be 
directly linked to HyperCard, not just 
as a front end, but as a dynamic 
two-way link between the free-form 
browsing of HyperCard and the 
inferencing power of MacSMARTS. 
MacSMARTS is fully compatible 
with MultiFinder and works on all 
Macs from 512KtoMacll. 

So if you're looking for an organi- 
zational tool that's smart enough to 
be both powerful and simple, take a 
closer look at MacSMARTS from 
Cognition Technology; the company 
at the forefront of expert system 
tools. Because as MacGuide Maga- 
zine puts it, "When it comes to 
expert system shells on the Mac, 
there's one that really shines above 
the others. . . MacSMARTS. The 
best expert system shell cur- 
rently available on the Mac." 



Cognition 
Technology 



MacSMARTS 3.2 retail list $195. 
MacSMARTS Professional retail list 
$495. To order contact your local 
dealer or call (800) 622-2829. In 
Massachusetts call (617) 492-0246. 
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The Intelligence-Amplifying Software 7 
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Looking into CAD? 

See how 
VersaCAD on 
the Macintosh 
stacks up ♦ ♦ 



When it comes to professional CAD on the 
Macintosh®, only VersaCAD® offers a 
complete solution. Now in its fourth release, 
this bestselling software gives you high- 
precision color graphics . . . plus unique 
design capabilities based on Apple Computer's 
HyperCard™ information management tooL 



• 2D drafting rated "Best" at the Nationa 
Computer Graphics Association shootout 

• 3D color shading that's fast and easy, 
including multiple viewport display 

• Exclusive HyperCard stacks 
for: 

• Bill of materials 

• Parametric design 

• Off-line plotting 

• Attribute database 

• CAD text processor 

• Drawing manager, 
and more. 

• Proven two-way links to PC-CAD, 
workstations and thousands of 
productivity programs. 

See for yourself how VersaCAD stacks up. 
Return the coupon for a free demo disk or 
call (714) 960-7720 today. 

VERSACAD 
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Personal CAD/CAM 
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YES, send me a free demo disk (requires a Macintosh Plus or greater). 
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Company 

Address 

City/State/Zip 
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Please send to Demo Disk, Versacad Corporation, 2124 Main Street, 
•r 1 Huntington Beach, CA 92648. 
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We Guarantee Good News 
Every Monday Morning! 




n fact, we'll guarantee the best 
news— 100% factual, accurate and 
unbiased expert analysis of signifi- 
cant developments in the personal 
computer industry. Just straightforward, 
no-nonsense professional reporting of in- 
dustry news, product announcements and 
key events as they happen each and every 
week. 

BYTEweek, McGraw-Hill's new weekly 
newsletter, is devoted to helping you stay 
on top of the dramatic changes in the 
continually-evolving business computing 
arena. BYTEweek is devoted to reporting 
and analyzing these changes and 
developments through its timely, compact, 
one-stop news format. BYTEweek keeps 
you on top of significant industry trends 
and developments through its coverage of 
the IBM, IBM-compatible, Apple Macin- 
tosh and workstation markets. BYTEweek 
gives you the full details of significant 
new product announcements with in-depth 
analysis. 

BYTEweek guarantees what no other 
personal computing publication can by 
building on two renowned and respected 
technical resources: the award-winning 
Microbytes Daily on-line news service and 
the technical expertise of the BYTE 
Editorial Staff aided by the new resources 
available to them in the recently expand- 
ed BYTE Lab. Through these resources, 
you are kept on top of issues such as: 
* New data storage techniques, in- 
cluding CD-ROM, erasable optical and 
other text, graphics, and video storage 
technology. 

• Expert systems, with an ex- 
amination of both the technical 
and human aspects of 
implementation. 

• Bus standards and the war be- 
tween IBM and the clone 



: : 



manufacturers— with critically important 
user ramifications. 

• Legal skirmishes and "look and feel" 
suits, which can put the manufacturer of 
your favorite software out of business. 

• Software emulation that will allow 
new, exotic computer systems to run 
software written for IBM PCs. 

9 LAN system developments, including 
all pertinent aspects of connectivity and 
inter-operability. 

• Network management, a complex and 
increasingly important topic for per- 
sonal computers in both small and large 
offices. 

• PostScript clones, which promise 
faster, lower-cost laser printers with the 
same capabilities as the Apple 
LaserWriter. 

• New, easy-to-use programming 
systems such as CASE and 4th Genera- 
tion Languages, that can allow non- 
programmers to develop powerful 
applications. 

BYTEweek offers you what no other in- 
dustry publication can: timely news on 
the rapidly evolving computer industry as 
it happens, framed by interpretation and 
evaluation that only BYTE's experienced 
editorial staff can provide. 

Subscribe now and take advantage of 
the special one-year charter subscription 
rate of $395 a year ($495 outside the U.S. 
and Canada)— a savings of $100 off the. 
regular rate. Your subscription to 
BYTEweek includes 50 issues and a free 
subscription to BIX, which includes ac- 
cess to the award-winning Microbytes 
Daily on-line news service. Your hourly 
usage rates will be billed separately. 

Don't miss this opportunity! Call 
BYTEweek's toll-free number: 

1-800-258-5485 
to order your subscription. 
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One Phoenix Mill Lane, Peterborough, NH 03458 
1-800-258-5485 (In NH, call 603-924-9281] 
Charter subscription just $395 for 50 weekly issues 
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Canis lupus 



# / in a series of consumer habits 



I he timber wolf is equipped with 



more than an iron will 



to survive the rigors of nature. 



It has a steel jaw with a bite of J 800 



pounds per square inch. 



Grazers they are not. Neither are 



the readers of Byte magazine. 



For they are a special breed 



of advanced personal computing 



experts whose hunger for 



new product knowledge is not 




readily satisfied by tidbits 



of information. They crave content. 



Meaty reviews. Technical 



analysis. Something substantial to 



sink their teeth into. Which 



is what they get in every Byte. Some 



publications may promise you 



more readers than Bytes 435 , 000 . 



But none so voracious. 
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Object- 
Oriented 
Programming 



The phrase "object-oriented" is 
becoming one of those buzz- 
words that you hear from every- 
one. It's also becoming one of 
those topics that no two people agree on. 
But what does "object-oriented" really 
mean? 

The basic idea behind the object-ori- 
ented approach is very simple. We per- 
ceive the world around us as a variety of 
objects. When we look at a plant, we see 
a plant, not a mass of individual atoms. 
We can divide the plant into leaves, flow- 
ers, stems, and roots, but we still see 
those items as units, as objects. 

If we subdivide the bits and pieces of 
the plant into molecules, even they are 
groupings of different atoms that we also 
perceive as single units. To carry the 
analogy one step further, traditional 
procedural programming deals with the 
atoms, while object-oriented program- 
ming deals with the plant. 

Thus, from the outside, object-ori- 
ented means the familiar; it means the 
way you normally look at the world 
around you; and it inherently makes 
sense. From the inside, however, it's a 
lot more complex than that. 

This month's In Depth section sheds 
some light on the inner workings of ob- 
ject-oriented programming, languages, 
and interfaces. In "What's in an Ob- 
ject?" Dave Thomas provides an en- 
trance into the object-oriented world. He 
describes the basics and the terminology 
and gives an overall view of the field. 

Then, in "Learning the Language," 
Peter Wegner goes into the details of ob- 
ject-oriented languages, how they handle 
things and how they are organized. He 



also defines the differences between ob- 
ject-based, class-based, and object-ori- 
ented languages. 

In their article "Separation of Pow- 
ers," Mahesh H. Dodani, Charles E. 
Hughes, and J. Michael Moshell discuss 
object-oriented user interfaces— how 
they work, and why they are popular. 
And they are popular: Consider the suc- 
cess of the Macintosh user interface. 

In "The Next Step," BYTE's Tom 
Thompson discusses the inner workings 
of the NextStep user interface from 
NeXT. 

We've been hearing it from psycholo- 
gists for some time now: Some of us are 
right-brained (more artistic, more intu- 
itive) and some of us are left-brained 
(more logical, more analytical). Tradi- 
tional computer languages and inter- 
faces, with their structure and detail, 
have appealed to those of us who are left- 
brained. On the other hand, object-ori- 
ented languages and interfaces, with 
their emphasis on perception and the 
whole picture, invite those of us who are 
right-brained to join the computer revo- 
lution as well. 

—Jane Morrill Tazelaar 
Senior Technical Editor, In Depth 
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INDUSTRIAL STRENGTH 

OOPS 



You have three options in today's world; lead, 
follow or get out of the way. You've already 
taken a leadership position in hardware with 
the latest 286 or 386 system. Now you can use 
that triple-digit architecture to blast ahead of 
the pack with the most powerful new Object 
Oriented Programming (oops) software on the 
market: Smalltalk/V286. 

Smalltalk/V the original oops tool for 
the PC, gave scientists, engineers, program- 
mers and educators a brand new way to solve 
problems. And soon they were developing 
exciting new applications in everything from 
economics to medicine to space. 

Now Smalltalk /V286 gives you true 
work station performance with industrial 
strength capabilities like: push-button 
debugging; multi-processing; portability 



between DOS, OS/2 and Presentation 
Manager operating environments; integrated 
color graphics; a rich class library; and access 
to 16 MB of protected mode memory even 
under DOS. 

The new Smalltalk/V286, which is even 
easier to learn and use than Smalltalk/V retails 
for just $199.95. Or you can buy Smalltalk^ 
still the world's best selling oops, for only 
$99.95. And both come with our 60 day money- 
back guarantee. 

Check out the new Smalltalk/ V286 at 
your dealer. K he doesn't have it, order toll free, 
1-800-922-8255. Or write to: Digitalk, Inc., 
9841 Airport Blvd., Los Angeles, CA 90045. 
And let us put . 

p^ fthe Smalllalk/V286 



Now available: Industrial strength OOPS for the Macintosh - Smalltalk/ V Mac, only $199.95. 
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What's in 
an Object? 

Even limited object-oriented systems let you build 
your own integrated applications quickly 



Dave Thomas 



Object-oriented 
programming en- 
courages code re- 
use rather than re- 
invention. It encourages 
prototyping and code polish- 
ing. It rewards the develop- 
ment of generic functions. 

Object-oriented program- 
ming enables you to create 
software that can be readily 
comprehended and shared 
with others. Unlike more tra- 
ditional programming meth- 
ods that are based on concepts 
such as data flow or mathe- 
matical logic, object-oriented 
programming directly models 
the application. Programs 
perform computations by 
passing messages between ac- 
tive objects, which are com- 
puter analogs of entities in the 
real world. 

An object-oriented finan- 
cial application, therefore, 
might see Customer objects 
sending debit and credit messages to Ac- 
count objects. The Account objects 
might then cooperate to maintain Cash- 
on-Hand, Accounts-Receivable, and Ac- 
counts-Payable objects. 

Likewise, an object-oriented electron- 
ic CAD system might model a circuit as a 
set of Component objects, each holding a 
collection of Pin objects that connect 
through Net objects to the Pins of other 

ILLUSTRATION: ROBERT TINNEY © 1989 




Components. When a Component as- 
serts a signal on one of its output Pins, 
the Pin sends a message to its Net that as- 
serts the signal to all its other connecting 
Pins. 

Breaking with Tradition 

Breaking down an application into enti- 
ties and relationships that are meaning- 
ful to end users is a common convention- 



al programming-analysis 
technique. Unlike conven- 
tional programming, how- 
ever, object-oriented pro- 
gramming preserves this 
same decomposition through 
the design and implementa- 
tion phases. This makes the 
software more tangible to 
nonimplementers who have 
application knowledge. 

This also means that you 
can reuse objects in similar 
applications in the same area. 
Reusing, rather than reinvent- 
ing, software speeds the de- 
velopment and maintenance 
of large applications. 

You design and implement 
an object-oriented system, 
then, as a simulation that as- 
signs state and behavior to 
each of the natural objects in 
the application. For example, 
an object-oriented language 
like Smalltalk formalizes the 
notion of an object and makes 
it the natural unit of modularity. You im- 
plement an object's state by giving it a 
private, persistent memory. Its behavior 
is implemented as a set of procedures or 
operations (called methods in Smalltalk) 
that have access to the private memory. 

In traditional programming systems, 
data and procedures are separate enti- 
ties; the programmer is responsible for 

continued 
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applying active procedures to passive 
data structures, and frequently for en- 
suring that the procedure will work cor- 
rectly on the data types to which it is 
applied. 

By contrast, an object-oriented pro- 
gramming system (OOPS) doesn't view 
an object just as passive data but as the 
combination of its private state and the 
methods that manipulate it. (See the text 
box "What Took So Long?" on page 
234.) 

Methods and Messages 

Only the methods of an object have ac- 
cess to its state, and a method can only be 
invoked by sending the object a message. 
The distinction between a message and 
a method is subtle but important. Since a 
method is part of an object and not a 
global entity, there is no problem with a 
Line object and a Circle object both hav- 
ing a method named draw. 

Sending the draw message to a Line in- 
vokes its draw method; sending the same 
message to a Circle invokes a different 
method. Thus, you always get the appro- 
priate behavior for the draw operation. 

It is quite common in object-oriented 
systems to code multiple classes of an ob- 
ject that respond to the same messages, 
as in the Line and Circle example. The 
ability of different objects to respond dif- 
ferently to the same message is known as 
polymorphism. This approach is clearly 
superior to using a huge case statement 
for all the known graphical data types in 
a single global draw procedure. 

Polymorphism is partly responsible 
for a well-known characteristic of object- 
oriented systems: a style of programming 
sometimes referred to as differential pro- 
gramming or programming by modifica- 
tion. It is very easy to plug new objects 
into the system if they respond to the 
same messages as existing ones. For in- 
stance, if a Window object expects all 
graphical objects to be able to draw 
themselves, then it is very easy to add 
Rectangle objects to a system that previ- 
ously had only Lines and Circles. 

The other characteristic of most ob- 
ject-oriented languages that supports dif- 
ferential programming rather well is 
called inheritance. This is the ability to 
define a new object that is just like an old 
one except for a few minor differences. 
For example, if you were writing a bank- 
ing application, you could define a Sav- 
ings-Account object that is just like the 
existing Bank-Account object but with a 
few extras. Savings- Account will inherit 
all of Bank- Account's state and methods. 

All these features— the encapsulation 
of state and methods together, differen- 



tial programming via polymorphism, 
and inheritance— create a different style 
of programming. 

A Shared Vision 

It is often said that you can always tell a 
good idea when many claim to have dis- 
covered it. While most attribute the ori- 
gins of object-oriented programming to 
Simula67 and Smalltalk-80, the object 
concept has many proponents. Simula67 
demonstrated the modeling power of a 
class-based programming language. 
Smalltalk-80 introduced the concepts of 
an integrated language, a programming 
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uture 
programming systems 

will be based on 

the concepts of object 

and message. 



environment, a user interface, and a class 
library. 

Early explorers in the OOPS field in- 
clude the AI community, which devel- 
oped many object-oriented systems for 
knowledge engineering, including 
Hewitt's Actors, MIT's Flavors, and 
Xerox's Loops. Applications such as 
Schlumberge's Strobe and Intellicorp's 
KEE (Knowledge Engineering Environ- 
ment) demonstrate the power of the 
OOPS metaphor. For several years, lead- 
ing researchers in operating systems have 
advocated an anthropomorphic program- 
ming style using lightweight processes in 
systems such as XOR's THOTH, Open 
Systems' Harmony, and Quantum Soft- 
ware Systems' QNX. 

In programming-language research, 
information hiding (encapsulation) has 
been the guiding principle in the develop- 
ment of abstract data type systems found 
in languages such as Alphard, CLU, and 
Ada. While many of these systems lack 
the concept of inheritance, they consti- 
tute an important class of systems that 
Brown University's Peter Wegner calls 
object-based systems. 

Elementary Particles 

Many object-oriented pundits believe 
that objects and messages, arranged in 
some configuration, form the elemen- 



tary particles of software. In recent 
years, we have come to accept the notions 
of data structure and control structure as 
requirements of all programming sys- 
tems. Future systems will be based on 
the concepts of object and message. 

I'll briefly discuss object-oriented 
programming terminology. The con- 
cepts are intentionally illustrated with 
simple examples. However, to appreciate 
the benefits of OOPS, you will need to 
use a real object-oriented programming 
environment, such as Smalltalk, on an 
interesting application. Like most impor- 
tant ideas, the concepts of object and 
message are deceptively simple. 

The four most important concepts of 
object orientation are encapsulation, 
message passing, inheritance, and late 
binding. 

Encapsulation 

An object consists of an encapsulated 
representation (state) and a set of mes- 
sages (operations or procedures) that can 
be applied to that object. Encapsulation 
is the technical name for information 
hiding. 

Instead of organizing programs into 
procedures that share global data, the 
data is packaged with the procedures that 
access that data. This concept is often 
called data abstraction or modular pro- 
gramming. Languages such as Modula-2 
and Ada, unlike Pascal and C, support 
this concept. 

The goal here is to separate the user of 
the object from its implementer. The 
user is no longer aware of how the object 
is implemented (using an array or linked 
lists, for example). Users can only oper- 
ate on an object using those messages 
that the implementer provides. 

This has the obvious benefit that you 
can change the implementation of the en- 
capsulated object without affecting the 
applications using it. Your operating sys- 
tem is such an object (albeit a large one). 

The application programmer who uses 
the standard C file I/O library, for exam- 
ple, has no difficulty porting from one 
operating system to another. File-ori- 
ented applications using this protocol run 
on DOS, Unix, and the Mach Unix Ker- 
nel without modification, although the 
underlying implementations are com- 
pletely different. 

Pointers are often the antithesis of en- 
capsulation. For example, the C address- 
of (&) and dereference (*) operations 
allow you to bypass the protection 
boundary provided by objects. Object- 
oriented programming extends Pascal's 
safe-pointer notion to provide a powerful 

continued 
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OOPS. Using sophisticated Object-Oriented Programming, Matrix Layout 
gives you the power to build complete applications faster than you thought 
possible. And that's just the beginning. 
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CASE. Layout's Computer Aided Software Engineering functions let you 
design programs using an intuitive flowchart model. Then, Layout can 
automatically turn your flowchart into source code or even an .EXE file. 




Hypertext Layout puts all the features of HyperCard* on your PC and in your 
programs. Use Layout's graphical user interface to create documents with action 
links to related documents in any file. Or to create hyperlink applications. 



Phis, your favorite programming language(s). Using Layouts tools, you 
can cut your coding time up to 70 percent, and still produce ready-to-run 
programs in your choice of languages. 



AGreat ProgrammingTool 
Should Contain All Of The Above. 



presenting Matrix Layout, the first full 
software development system for the PC to 
promise you all the above. And deliver. 

Sit down to Layout's intuitive user inter- 
face and in minutes you'll be using advanced 
OOPS (Object-Oriented Programming 
System) and CASE technology to build your 
program. Simply draw a flowchart indicating 
the windows, buttons, menus, text, and 
graphics you want. 

A Cut Above OtherTools. 

Layout also provides flowchart elements 
for Hypertext data base capabilities, math 
functions, variable management, conditional 
branching and looping. And, its open archi- 
tecture allows you to build your own Black 
Box elements — to create exactly the 
program you want. 
When your flowchart is ready, Layout uses 



artificial intelligence technology to auto- 
matically turn it into code— Turbo Pascal, 
Turbo C, Microsoft C, QuickBasic or Lattice 
C. Or create a ready-to-run .EXE file right 
from within Layout. 

It's so efficient, your programs will run 
incredibly fast, even on a standard 256K PC. 
Plus, they'll include Layout's automatic 
mouse support and device independence. 

All The Above And More. 

• Matrix Hdpmaker helps you create context- 
sensitive help and complete on-line docu- 
mentation for your programs. 

• Matrix Paint offers a full set of graphics 



LAYOUT 



tools, scanner support, and clip-art files to 
make your programs look professional. 
• Finally, Matrix Desktop gives you a simple, 
visual way to organize files and disks. 

For A Lot Below. 

Layout delivers all the above for just $149.95 
—a lot below what you'd expect. Especially 
when you throw in free customer support, 
no copy protection, and a 30-day, money- 
back guarantee. 

Video Tape Offer. Still not convinced? 
Call for a copy of our Matrix Layout VHS 
demonstration video at 1-800-533-5644 (just 
$9.95 for shipping and handling, credited 
against your purchase). In Massachussetts, 
call (617) 567-0037. 

Any way you look at it, Matrix Layout is 
the ultimate PC programmer's tool. And 
that's the bottom line. 



Matrix Software Technology Corporation • One Massachussetts Technology Center • Harborside Drive • Boston, MA 02128 • (617) 567-0037 

Matrix Software/UK • Plymouth, England • 0752-796-363 • Matrix Softwaie/Belgium • Geldenaaksebaan 476 • 3030 Lcuven • 016202064 

The following are registered and unregistered trademarks of the companies listed: Matrix layout. Matrix Paint, Matrix Helpmaker, Matrix Desktop, 

Matrix Software Technology Corporation; Macintosh, HyperCard, Apple Computer, Inc. 
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What Took So Long? 



If object-oriented programming is so 
great, why isn't everyone using it? 
Why is it still not well understood de- 
spite its 1960s and 1970s roots? 

The first reason is that both the Sim- 
ula67 system and the Smalltalk-80 sys- 
tem were relatively inaccessible to the 
North American software community 
until the 1980s. The pioneering work on 
Smalltalk-80, for example, was held 
captive at the Xerox Palo Alto Research 
Center until the BYTE issue of August 
1981. 

And it was only three years ago that 
the first conference on Object-Oriented 
Programming Languages, Applica- 
tions, and Systems (OOPSLA) was 
held. Only five years ago, languages 



such as Objective-C, C++, and Eiffel 
didn't even exist. 

The second reason is that many of 
those first introduced to Smalltalk 
thought of it as only a windowing system 
rather than a revolutionary program- 
ming environment. This is exemplified 
by the many interfaces using windows 
and a mouse. You should note, however, 
that while many interfaces copied 
Smalltalk's user interface, none of 
these systems let you touch or modify 
the underlying objects. In many cases, 
the flexibility of open systems like 
Smalltalk can be achieved only on 
powerful hardware. Current processors 
like the Intel 80386 and the Motorola 
68020 fit the bill. 



programming metaphor without point- 
ers. It has been my experience that even 
the use of object-oriented programming 
style in C and Pascal programs reduces 
the number of pointer bugs. The Macin- 
tosh and Microsoft Windows environ- 
ments clearly demonstrate the difficulty 
of developing applications using dynamic 
pointer-connected data structures. 

It is extremely difficult to build robust 
applications in a language where you 
must manage dynamic storage, which is 
why we still need tools like memory pro- 
tection and hardware debuggers. Envi- 
ronments like Smalltalk never crash the 
system. Instead, a notifier (debugger) 
window appears, indicating the error 
(e.g., when an object does not under- 
stand a message). 

Class versus Instance 

Modern programming languages make 
distinctions between a type definition 
and a variable declaration. Each time a 
procedure is called in C, for example, 
the local variables are instantiated (allo- 
cated and initialized). 

In object-oriented languages, the defi- 
nition of a type is often called a class. A 
class definition defines both the instance 
variables (state or representation) and the 
methods (operations) for objects of that 
class. 

Similar to a type in Pascal, object-ori- 
ented languages use a class for the pur- 
pose of creating instances of it. While 
it's possible to allocate objects using a 
stack discipline like Pascal or C, most 
object-oriented languages dynamically 
create objects by sending some form of 
"new" or "create" message to the class. 



Figure 1 illustrates the difference be- 
tween the Account object that defines 
class Account and instances of Account. 
The class object provides a mechanism 
for sharing the methods, since the same 
method code is used for each instance of 
the class. One important benefit of this 
approach is that each object is self -identi- 
fied, since it carries its type with it. 

This turns out to eliminate many pro- 
gramming problems, since all objects 
know their type and how to print them- 
selves. When a program bombs, you 
don't have to write a complex debugging 
routine to display a data structure. The 
more sophisticated languages, such as 
Smalltalk and CLOS (Common Lisp Ob- 
ject System), remove the need to worry 
about storage by providing an automatic 
garbage collector. The advantages of 
automatic reclamation of unused objects 
are numerous. 

Message Passing 

The use of the word message versus pro- 
cedure suggests a looser connection be- 
tween the object and its user. It leaves 
open the question of how the message 
will be realized (by a jump to a subrou- 
tine, a system trap, or an interprocess 
communication in a multitasking or dis- 
tributed system). 

In most cases, the messages are orga- 
nized into public and private categories. 
Public messages are generally accessi- 
ble. Private messages, however, can only 
be executed by the object itself. They are 
not available (visible) to outside users. 

Message passing facilitates software 
maintenance by eliminating the type- 
specific If and Case statements, which 



must be updated each time an application 
is modified to accommodate a new type. 

Listing 1 shows the organization of an 
existing application for handling banking 
transactions. The program is well struc- 
tured, with a procedure for each transac- 
tion: withdraw, deposit, and transfer. 
The problem is, each time a new account 
type is added, the program must be 
updated. 

Suppose you are developing an appli- 
cation in C that needs to run in many en- 
vironments, such as the Macintosh, X 
Windows, Presentation Manager, and 
NextStep. If you anticipated this require- 
ment and have been very careful, you 
would have common source code across 
all platforms. By using the C preproces- 
sor, you conditionally build the source 
for the appropriate platform as illustrated 
in listing 2. Maintaining common code 
will be extremely difficult because you 
will have to update the common code for 
each platform. A mistake anywhere can 
result in a major bug that is propagated to 
each platform. The readability of the 
code is significantly decreased, and the 
development time for any given version is 
increased. 

Both of these problems illustrate the 
clear advantage of having type-based dis- 
patching performed by a common mes- 
sage-passing routine. To provide a usable 
abstraction for the user, such as Deposit 
or Open Window, you must provide and 
maintain another layer of encapsulation. 

When you program with an object-ori- 
ented language, you are relieved of main- 
taining message passing. Your only re- 
sponsibility is to place the new or 
updated code for the operation (method) 
in the appropriate class definition. 

Smalltalk and Objective-C use an ex- 
plicit message-passing syntax of the form 
account deposit: 50. Languages such 
as C + + , CLOS, Eiffel, and Trellis/Owl 
use the traditional functional syntax de- 
posit (amount, 50). These are called 
generic or overloaded functions, since 
there are multiple definitions of the func- 
tions for different classes (types). 

A Common Inheritance 

Inheritance is the major feature distin- 
guishing an OOPS from other program- 
ming systems. Every OOPS provides 
simple inheritance in one form or an- 
other. Inheritance increases code shar- 
ing by allowing the language rather than 
the programmer to reuse code from one 
class in another related class. 

Consider a simple banking application 
that must operate on several different ac- 
count types. I will call the basic account 
type "Account." Account denotes the 
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most general type of account. Savings 
Accounts, Checking Accounts, and 
BonusSavings accounts are more special- 
ized accounts that have additional prop- 
erties. Each of the account types includes 
an account number, an account owner, a 
balance, and an interest rate. All ac- 
counts allow you to deposit funds at any 
time. Savings Accounts do not allow 
check withdrawals, but checking ac- 
counts do. BonusSavings accounts have a 
higher interest rate, but the accounts can- 
not be used for cash or check withdraw- 
als for a specified period. 

You can use inheritance to capture the 
similarity and differences in the account 
types using the Smalltalk code shown in 
listing 3. 

We say that Savings and Checking are 
subclasses of Account, and that Bonus- 
Savings is a subclass of Savings. Both the 
methods (deposit, withdraw, and check) 
and the representation (accountNumber, 
accountOwner, balance, and rate) of an 
object can be inherited. When the 
check: 500 message is sent to an in- 
stance of BonusSavings account, the 
method executed is the one defined in 
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Figure 1: An illustration 
of the differences between 
the Account object 
and the Account instances. 



Savings. Figure 2 shows the inheritance 
diagram for the account classes. 

Most languages perform representa- 
tion inheritance at compile time and 
method inheritance at run time. While 
it's generally a good idea to inherit com- 
mon behavior, it's often undesirable to 
inherit representation. The existing sys- 
tems, such as the Smalltalk class library, 
don't differentiate between the logical 



Listing 1: This segment of a Pascal application for handling banking 
transactions is clearly well structured. Unfortunately, each time a new 
account type is added, the program must be updated. 

Type 
Account = Record 

Type : (CDA,GIC, BONUS); 
Balance : Money; 

End; 

Procedure deposit (account: Account, amount : Money) 
Begin 

Case Account. Type of 
CDA: CADdeposit (account, amount); 
GIC: GlCdeposit (account, amount); 
BONUS: Bonusdeposit (account, amount); 
End; 
End; 

Procedure withdraw (account: Account, amount : Money) 
Begin 

Case Account. Type of 
CDA: CADwithdraw (account, amount); 
GIC: GlCwithdraw (account, amount); 
BONUS: Bonuswithdraw (account, amount); 
End; 
End; 

Procedure transfer (accountl, account2: Account, amount: Money) 
Begin 

Case Account. Type of 
CDA: CADtransfer( accountl, account2, amount); 
GIC: GICtransfer(accountl, account2, amount); 
BONUS: Bonustransfer( accountl, account2, amount); 
End; 
End; 



and implementation hierarchies. The 
logical hierarchy organizes the classes 
based on their behavior. The implemen- 
tation hierarchy simplifies the imple- 
mentation of a given class. 

Parts: The Keys to Reusability 

Inheritance is not the only way to share 
code and promote reuse. Parts let you 

continued 



Listing 2: The beginning of the 
conditional source for each of the 
different platforms: Macintosh, X 
Windows, Presentation Manager, 
and NextStep. Maintenance will 
involve updating the common code 
for each platform. 

draw( . . . ) 
#ifdef PM 

pmdraw( ) 

#ifdef X 

xdraw( ) 

jjfifdef Mac 

quickdraw( . . .) 
#ifdef Next 

psdraw(. . .) 

openWindow( . . .) 
#ifdef PM 

pmopenwindowC 
#ifdef X 

xopenwindow (...) 
#ifdef Mac 

macopenwindow (...) 
#ifdef Next 

psopenwindow (...) 

readevent( . . .) 
jjfifdef PM 

pmgetnextevent( . . . ) 
#ifdef X 

xgetnextevent( . . . ) 
#ifdef Mac 

getnextevent( . . . ) 
#ifdef Next 

psgetevent( . . . ) 
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Figure 2: The inheritance 
diagram for the account 
classes. 
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Listing 3: Here the Smalltalk code uses inheritance to capture the similarities 
and differences in the banking-application account types. 

class name Account 

superclass Object "Every object is a subclass of 

something, in this case Object" 
Instance variable names accountNumber accountOwner balance rate 
"The state of the object" 

instance methods 

deposit: amount 

"Deposit amount into the receiver (an Account)." 
balance := balance + amount. 

withdraw: amount 

"Withdraw amount into the receiver." 
amount > balance if True: [ 
accountOwner 
error: 'Not enough money in this Account.' 

]. 

balance := balance - amount. 

check: amount 

"The code for check withdrawals." 
self withdraw: amount "Note: Here we 

re-use the method we 
have already defined." 

class name Savings 

superclass Account 

instance variable names <none> 

check: amount 
accountOwner 

error: 'You can't write checks against 
this account' 



class name 


Checking 


superclass 


Account 


instance variable names 


<none> 


class name 


BonusSavings 


superclass 


Savings 


instance variable names 


period "The minimum deposit period. 




depositDate "Date of last deposit." 



withdraw: amount 

depositDate + period < Date today 
if False: [ accountOwner 

error: 'You can't withdraw from 
this account yet' 

], 
super withdraw: amount 



construct compound objects such as win- 
dows. Therefore, you can use inheritance 
as a mechanism to create objects that 
share properties with similar objects, 
and you can use parts as a mechanism for 
assembling composite objects. It's easy 
to confuse the parts hierarchy (such as 
the house in figure 3) with the inheri- 
tance hierarchy. 

This error is signaled by the inability 
to inherit useful properties. Some exist- 
ing window systems also suffer from the 
fact that much of the window structure is 
inherited rather than assembled from 
parts. There is no explicit syntax for 
parts programming. You might expect a 
partOf: construct. Instead, parts are 
constructed using instance variables. 

Figure 3 illustrates the classes for a 
house. When you describe composite ob- 
jects, you must describe how they are 
created and how components are added 
and modified. 

Early versus Late Binding 

Once you accept the benefits of a new 
language or tool, you will probably ques- 
tion its efficiency. Clearly, in listing 1 
you didn't know the type of the object 
until run time, so you had to perform the 
Case statement in order to determine 
which method to execute. This is called 
run-time interpretation of message pass- 
ing—late or dynamic binding. Obvious- 
ly, in figure 2, you knew the type of the 
window system at compile time; there- 
fore, you could early-bind the messages 
for "draw" and so forth. 

Early binding is only possible in the 
cases where the types are known at com- 
pile time, as is common in languages like 
C and Pascal. Smalltalk and CLOS use 
late binding, since in these languages it is 
the objects, not the variables, that are 
strongly typed. 

The proponents of early binding argue 
that it provides a significant performance 
advantage. Those who support late bind- 
ing argue that types get in the way of 
rapid prototyping and end-user program- 
ming in particular. Do you think that 
HyperCard and Lotus 1 -2-3 users would 
like to have to type their cards and cells? 

It seems impossible, for example, to 
have the convenience of a Smalltalk col- 
lection class in a strongly typed language 
like C + + . In Smalltalk, collections can 
contain any objects. Given an inventory 
collection, for example, it is possible to 
add a class into the inventory at any time. 
In C + + , all programs using the inven- 
tory must be recompiled with the new 
class added to the existing union type for 
inventory. If you allow union types, then 

continued 
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Figure 3: This graphic 
illustrates the classes for a 
house. When you describe 
composite objects, you must 
describe how they are 
created and how components 
are added and modified. 



Figure 4: Abstract classes, 
shown here, make it easy 
to extend and modify 
programs. 



implicitly there must be a run-time look- 
up anyway. Finally, the current imple- 
mentations of Smalltalk and CLOS typi- 
cally dispatch methods faster than C 
procedure calls, so there isn't a signifi- 
cant price for the flexibility. 

Abstract Classes 

Experience has shown that method in- 
heritance is a good idea but that, in many 
cases, representation (variable) inheri- 
tance is not. Consider an editor that uses 
objects of type String to represent lines of 
text. 

String has all the methods for append- 
ing and inserting strings, so it is conve- 
nient to represent Text as a subclass of 
String. String has a representation as an 
array of characters (bytes), which is in- 
herited by Text. This works nicely until 
you want to handle kanji or multifont 
text, at which point you need another 
representation, such as 2 bytes per char- 
acter. Since you can't redefine the repre- 
sentation of Text, the easy way to do it is 
to copy String into a new class, Kanji- 
Text. 

While this solves a short-term require- 
ment, it increases code bulk by duplicat- 
ing code. The real problem is yet to 
come. Suppose the simple paragraph edi- 
tor is not called on to handle large files 
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and that a fast search function is re- 
quired. You simply redefine the search 
method in class String to use your new 
fast search routine. Unfortunately, this 
doesn't propagate to KanjiString because 
you no longer have all the methods for 
String in one place. 

Fortunately, there is a simple solution 
that is standard practice for experienced 
object-oriented programmers. You make 
a new class, AbstractString, which has 
all the methods of String but no represen- 
tation. You then define String as a sub- 
class with representation of an array of 
bytes, and KanjiText as a subclass of Ab- 
stractString with representation of an 
array of words (see figure 4). 

An abstract class is a class that you 
never make an instance of. It contains the 
methods common to all subclasses. Ab- 
stract classes make it much easier to ex- 
tend and modify programs that require 
different representations. 

If everything is a class, then a class ob- 
ject must itself have some class. The con- 
cept of a metaclass— where classes in the 
system are, in turn, instances of some 
class (called MetaClass in Smalltalk)— is 
another important facility provided by 
the more powerful object-oriented lan- 
guages. This facility has many important 
benefits (e.g., extensibility, debugging, 



and locality of description) but is unneces- 
sary for understanding and using objects. 

Subtypes versus Subclasses 

Smalltalk, Actor, CLOS, Objective-C, 
and C + + support the concept of sub- 
class inheritance. Eiffel and Trellis/Owl 
are based on a more stringent notion 
called subtyping. 

Subclassing is a sharing mechanism 
that permits code and representation to 
be inherited. Subtyping is stricter than 
subclassing, since it guarantees that an 
instance of a subtype can always be used 
in place of a supertype. Ideally, subtype 
compatibility would guarantee that the 
subtype had the same behavior as the su- 
pertype, but in practice it only verifies 
that the operations defined on the sub- 
type have the same name (and types) as 
the supertype. The subtype must provide 
all the operations defined on the super- 
type. 

Multiple Inheritance and More 

Clearly, not everything can be organized 
into a single taxonomy (inheritance) tree. 
Single-inheritance systems require that 
you organize classes into a tree structure. 
This can sometimes result in deep inheri- 
tance structures that can be awkward to 
use. Many alternatives based on multiple 
inheritance have been proposed and im- 
plemented in C + + , CLOS, Trellis/Owl, 
Effiel, and some Smalltalk variants. 

Unfortunately, the benefits of multi- 
ple inheritance are often outweighed by 
the complexity required to resolve ambi- 
guities in variable and method name con- 
flicts. Others familiar with object-ori- 
ented issues argue that objects should not 
have classes. Rather, objects should be 
cloned from an exemplar or prototype. 
The prototype systems make use of a 
code-sharing technique called delega- 
tion. Instead of an object executing the 

continued 
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method inherited from its superclass, the 
message is automatically delegated to the 
superclass where it is executed. 

We are just beginning to understand 
the benefits and weaknesses of these 
more advanced code-sharing techniques. 
In particular, there has been no substan- 
tial class library, say the equivalent of 
Smalltalk's, implemented using them. 

The Development Effort 

The pressure to develop new, complex, 
integrated products in 18 to 24 months 
can only be addressed by a new product- 
development life cycle. Rapid prototyp- 
ing that reuses existing software compo- 
nents is central to this new design and 
development approach. 

In such a system, you first develop a 
display prototype to perform initial user- 
interface testing. You follow this with a 
full simulation that is, in fact, an execut- 
able specification of the final product. 
You then refine the simulation and, 
where required, reimplement to build the 
final product. 

There are several alternative ap- 
proaches to object-oriented design, in- 
cluding the methods proposed by Grady 
Booch, Ivar Jacobson, Bertrand Meyer, 
and James Rombaugh. Object-oriented 
design begins with the identification and 
classification of the objects in the ap- 
plication: 

• physical versus conceptual; 

• active versus passive; 

• temporary versus permanent 
versus persistent; 

• part versus whole; 

• generic versus specific; 

• application private versus public; 
and 

• shared versus nonshared. 

You can then organize the objects into 
several different groups: 

• families of objects that share much 
commonality (inheritance); 

• part/whole relationships; 

• communities of interacting data 
types (different classes that 
together make up a coherent 
application); or 

• classes that are used by many 
applications (base classes). 

Once you identify the important ob- 
jects, you must specify the operations 
that the objects provide. You must divide 
the operations into "base" (primitive) 
and "extended" (nonprimitive), identify 
those operations that are used only inter- 
nally (private operations) and those that 



are public operations, and then develop a 
specification for each operation. 

OOPS and You 

OOPS promises much more than a point- 
and-click window interface. Carefully 
designed class libraries let you quickly 
assemble applications from prefabricated 
parts. The power of even limited sys- 
tems, like HyperCard and Lotus Macros, 
shows how quickly end users can build 
their own integrated applications, given 
the appropriate framework. 

Class libraries, unlike the passive 
click art and text libraries just becoming 
available on CD-ROM, will allow you to 
build custom applications from existing 
ones easily. 

For software developers, object-ori- 
ented programming provides the oppor- 
tunity to build substantial applications 
based on the work of others. This pre- 
sents a challenge to those individuals 
who have always worked alone using 
their own tools and style. 

I see the programming community di- 
viding into class producers and class con- 
sumers. Class producers will provide 
classes in specialized areas for use by 
class consumers. Class consumers will 
assemble existing classes, with some of 
theirbwn creation, to build custom appli- 
cations. Object-oriented technology will 
not make this happen. However, it does 
make it feasible to talk about sharing at 
this level. 

Perhaps the first step you can take to 
get involved in object-oriented program- 
ming is to learn Smalltalk. Smalltalk is 
the first and only completely object-ori- 
ented environment. Unlike the superfi- 
cially more familiar hybrid systems, 
such as C + + , Smalltalk forces you to 
think in terms of objects. For this rea- 
son, many instructors who teach systems 
such as Objective-C and C + + recom- 
mend learning Smalltalk first. 

However, if you are wondering if you 
will have to program in Smalltalk, the 
answer is no. It is unclear what language 
will dominate the future of OOPS. It is 
already possible to program in object- 
oriented dialects of your favorite lan- 
guage, be it C, Pascal, or BASIC. But the 
concepts learned using Smalltalk will 
serve you well whatever language and 
class library you choose. ■ 

Dave Thomas is an associate professor at 
Carleton University in Ottawa, Canada, 
the president of Computer Based Infor- 
mation Systems, and an associate editor 
of the Journal of Object-Oriented Pro- 
gramming. You can reach him on BIX as 
"dathomas. " 
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decide. If the Club Bulletin ever comes late and you receive a Main 
Selection you don't want, return it for credit at our expense. 

Substantial savings and Bonus Books. Discounts can 
run as high as 40% on every book you buy, and you're automatically 
eligible for our Bonus Book Plan, which allows you savings up to 70% 
off publishers' prices. 

Easy terms. Your only obligation is to buy two more books during 
the next 12 months, after which you enjoy the benefits of membership 
with no further obligation. You or the Club may cancel membership 
anytime thereafter. 



Fill out the card and mail today! If the card is 
missing, write to: BYTE Book Club,® P.O. Box 582, 
Hightstown, NJ 08520-9959 or, for faster service, 
call1-800-2-MCGRAW. 
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Please enroll me as a member and send me the 3-volume Library 
indicated, plus the McGRAW-HILL ENCYCLOPEDIA OF ELEC- 
TRONICS AND COMPUTERS, 2/e, all for only $3.95, plus local tax, 
shipping and handling charges. I agree to purchase a minimum of 
two additional books during my first year of membership as outlined 
under the Club plan described in this ad. Membership in the Club is 
cancellable by me or the Club anytime after the two book purchase 
requirement has been fulfilled. A shipping and handling charge is 
added to all shipments. 
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Barkakati: MICROSOFT C BIBLE 
Kochan: PROGRAMMING IN C, Rev. Ed. 
Schildt: ADVANCED TURBO C 

• $72.85 Combined Pub. Pr. (Code No: 584960-7) 




GRAPHICS LIBRARY 
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Johnson: ADVANCED GRAPHICS IN C 
Adams: HIGH SPEED ANIMATION & SIMULATION FOR 
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• $68.85 Combined Pub. Pr. (Code No: 584962-3) 




THE McGRAW-HILL 
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ABSOLUTELY FREE when you join! 

• 1,047 pages 

• $75.00 Pub. Pr. 



Write Code No. of the 
Library Selection here 
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Benefit from breakthrough 

and experience 



Complete* 6, 12, 16 and 20 MHZ Systems with 






SIVA Systems from VNS America 
Corp. delivers the uncompromising 
power you want, plus the hardware/ 
software products you need. 
Promptly. Courteously. 

Enjoy the AT®-compatibility, speed 
and future upgradeability you would 
expect from up-to-date premium 
quality computers. And, enjoy the 
fast service so many have come to 
appreciate from VNS America Corp. 

About VNS America Corp. 

VNS America Corp. and its associate 
companies pool their expertise and 
buying power to bring you premium, 
name brand products at breakthrough 
prices. 

We're bold, colorful and innovative. 
We have to be to gain your attention in 
this ultra-competitive industry. But, our 
products and service are first rate 
because we need your confidence to 
succeed. 

IBM set the standard... we're just 
making it affordable to thousands of 
companies, individuals and industry that 
want quality at the best prices. 

TRY US 
Call 1-800-252-4212 



The Powerful SIVA 386 System 



VNS 



America Corp. 



Suite 270, 910 Boston Post Road 
Marlboro, Massachusetts 01752 U.SA 
In Massachusetts 508-481-3726 
FAX: 508-481-2218 



Standard 386 Features: 

• 32-bit Intel 80386-16 CPU. 

• 1MB of 32-bit RAM on board. 
System expandable to 16MB. 

• 16/20 MHz Keyboard 
selectable. 

• ST-251-1 Seagate 40MB 
Formatted 28 ms high speed, 
with ultra high speed 
Controller 1:1 interleave. 

• 1.2MB High Capacity 
Floppy Drive. 

• Super deluxe heavy duty 
tower case with 5 half-height 
drive openings. 



> 



• High-resolution 12"Non-Glare 
Amber Display. Tilt and 
Swivel base, Hercules- 
compatible Adapter. 

• EGA Controller Standard, 

• 101 Key Enhanced Keyboard, 
Pleasant "Tactile-Click" Feel. 

• 80287/387 Math- 
Coprocessors optional. 

• Fully compatible with 
virtually all XT/AT and 
386 software. 

$2495 

Upgrades for your 
386 System: 

•VGA Color Upgrade — 

add only $495. 
•EGA Upgrade — 

add only $295. 

• 20 MHz CPU Upgrade — 
add only $195. 

• Call for all other options 
and upgrades. 



• SCO is a trademark of The Santa Cruz Operation, inc. • XENIX is a registered trademark of Microsoft Corporation. • VP/ix is a 

• PS/2, XT and AT are trademarks of IBM Corporation. Prices are subject to change without notice. Call for complete warranty details. 
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7%e Economical SIVA 286 

A Complete 12 MHz High-Speed SIVA 286 System 
with 40MB (28MS-ST251-1) Hard Disk 

Complete System Features: 

■ 80286 CPU, 6/12.5 MHZ Dual Speed, Keyboard 
Selectable 

■ High-Speed RAM, 512K Expandable to 4MB on the 
Motherboard (16MB System Total) 

■ Phoenix BIOS 

■ 40MB Hard Drive, 1.2MB Floppy Drive 

■ Ultra High-Speed Floppy, Hard Disk Controller 
1:1 Interleave, 800KB/Sec TVansfer Rate 

■ High Resolution 12" Amber Display with Tilt and 
Swivel Base, Compatible Graphics Controller 

■ Full 101-Key Enhanced Keyboard, Pleasant 
Tactile-Click Feel 

■ Two Serial and One Parallel Printer Ports and 
One Mouse Port (IBM PS/2 Compatible) 

■ 3-16 Bit and 1-8 Bit Free Expansion Slots 

■ Clock Calendar with 10-Year Life Battery Backup 

■ 80287 Support, up to 10 MHZ (if|/v^ 

■ Meets FCC Requirements J ^V/5 

Standard System Including all Standard 
Features except Hard Disk $995 

Lowest Cost Compilable Upgrader 

■ Additional 512K Memory for $195. 

■ 1.5MB Additional Memory for $395. 
m ■ EGA Upgrade for $295. 



Nine Reasons to Call VNS America Now. . . 

■ Produced by High Technology Manufacturing Processes 

■ FullySurface Mounted Technology 

■ EGA Controller Standard 

■ Supports 3.5" and 5.25" Floppy Disks 

■ 10-Year Battery Life HH 



Phoenix BIOS 

No Memory Surcharge (We're not opportunists!) 
Same Day Shipment (Competitors often take 
4-6 weeks.) 
i 100%-compatible with Your Budget 



*Complete: includes 12 MHz high-speed SIVA 286 System with 40 MB hard disk drive, monitor and keyboard. 



' VNS America is a trademark of VNS America Corp. 
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Order Now Toil-Free 

1-800-252-4212 



"Complete unit includes CPU, monitor, keyboard and 40 MB hard disk drive. 




Actor" is the fastest, easiest way to develop applica- 
tions for Microsoft® Windows. The reason— Actor's 
reusable toolkit of objects such as dialog boxes 
and edit windows. It more than 
doubles your overall productivity, 
making Actor an essential part 
of any Windows development 
project. 

A full-featured, interactive, 
Windows-based programming 
environment, Actor provides 
immediate compilation, inter- 
active testing, and source-code 
debugging. You can use it to 
produce fast standalone applica- 
tions that support all Windows 
features, including Dynamic 




These two lines of Actor code are all it took to 
produce the Windows text editing program you 
see above. Just think what you can do with a few 
more lines. 



Data Exchange (DDE) and expanded memory. 

Actor is a powerful, pure object-oriented pro- 
gramming language. It's all you need to develop 
complete Windows applications. 
You also have the option to 
dynamically link Microsoft C 
code to your Actor program. 

Either way, it's the fastest way 
to produce everything from proto- 
types to complete development 
projects. No wonder so many de- 
velopers are already using Actor. 

Call us now for more 
information. 

The sooner you do, the sooner 
you can speed up your Windows 
development work. 




Find out about Actor. 

The Whitewater Group, (312) 491-2370 

Technology Innovation Center 

906 University Place, Evanston, IL 60201 



Copyright 1989. The WhilewatcrGroup 
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IN DEPTH 
OBJECT-ORIENTED PROGRAMMING 



Learning the 
Language 

Object-oriented programming trades the ability to reuse 
individual operations for efficiency and conceptual simplicity 



Peter Wegner 



With the soft- 
ware crisis of 
the late 1960s, 
structure and 
simplicity became the basis of 
language design rather than 
undisciplined expressive 
power. The discipline of soft- 
ware engineering was born, 
and a number of structured- 
programming and structured- 
design methodologies were 
proposed as a basis for appli- 
cations programming. Em- 
phasis shifted from thinking 
of programs as sequences of 
statements to thinking of 
them as collections of inter- 
acting modules. Ada, devel- 
oped as the Department of 
Defense's response to the 
software crisis, supports vari- 
ous kinds of modules, includ- 
ing functions, procedures, 
packages, tasks, and generic 
program units. (References 
for the languages mentioned 
in this article are shown in the text box 
"Language References" on page 249.) 

The first object-oriented language, 
Simula, developed in the mid- 1 960s, fea- 
tured classes whose instances consisted 
of sets of operations with a local state, 
co-routines that simulated parallel exe- 
cution by "resume" operations, and sub- 
classes that inherited operations and state 
from parent classes. 

ILLUSTRATION: ROBERT TINNEY © 1989 




This article is an extension and adap- 
tation of concepts described in the 
OOPSLA '87 conference paper in refer- 
ence 1 . It identifies the basic concepts of 
object-oriented programming and exam- 
ines design alternatives both for tradi- 
tional sequential object-oriented lan- 
guages and for concurrent and persistent 
languages for object-oriented program- 
ming as a whole. 



Objects, Classes, and 
Inheritance 

A language is said to be ob- 
ject-based if it supports ob- 
jects as a language feature, 
where objects are defined as 
follows: An object has a set of 
operations and a local shared 
state that "remembers" the 
effect of operations. The 
value that an operation on an 
object returns can depend on 
the object's state as well as 
the operation's arguments. 
The state of an object serves 
as a local memory that is 
shared by operations on it. In 
particular, other previously 
executed operations can af- 
fect the value that a given op- 
eration returns. An object can 
learn from experience, stor- 
ing the cumulative effect of its 
experience— its invocation 
history— in its state. 

Language support of ob- 
jects is worthwhile because 
linguistic objects can directly model ob- 
jects in the real world, like banks, peo- 
ple, ships, and so forth. However, many 
practical object-oriented languages im- 
pose additional language requirements 
so you can classify and organize objects 
within the language. In particular, they 
require that objects belong to a class and 
that classes support inheritance. 

continued 
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A class is a template that "new" or 
"create" operations can use to create ob- 
jects. Objects of the same class have 
common operations and, therefore, uni- 
form behavior. Classes have one or more 
interfaces that specify the operations ac- 
cessible through them. A "class body" 
specifies code for implementing opera- 
tions in the class interface. 

A class can inherit operations from su- 
perclasses (those above it), and its opera- 
tions can be inherited by subclasses 
(those below it). An object of the class C, 
created by C new, has C as its base class 
and can use operations defined in both its 
base class and its superclasses. Inheri- 
tance from a single superclass is called 
single inheritance; from multiple super- 
classes, multiple inheritance. 

The Semantics of Objects 

Different language subcultures have fun- 
damentally different notions of what an 
"object" is (see figure 1). Functional 
objects arise in functional object-ori- 
ented languages, such as OBJ2, and in 
logical ones, such as Vulcan. Their inter- 
faces are object-like, but the objects lack 
an identity that persists between opera- 
tions. An operation that transforms the 
state results in the creation of a new ob- 
ject with the given interface and a new 
state. 



Passive, or "server," objects become 
active when a synchronous message or a 
remote procedure call invokes their op- 
erations. These are the traditional ob- 
jects of Smalltalk and C + + and are the 
default when I use the term object with- 
out qualification. This lets me include 
the packages of Ada, the modules of 
Modula-2, and the objects of Simula and 
CLU among the entities I call objects. 

Active, or "autonomous," objects can 
execute autonomously even when other 
objects do not invoke them. They include 
monitors, strongly coupled concurrent 
objects, and distributed concurrent ob- 
jects. 

Slot-based objects are defined in 
terms of their instance variables, or slots, 
as in Flavors and CLOS (Common Lisp 
Object System). You can dynamically 
add methods for slot-based objects with 
DEFMETHOD operations, which spec- 
ify the class, or flavor, to which you 
want to add them. 

The default definition excludes func- 
tional objects, because they don't have a 
notion of object identity, and slot-based 
objects, because they allow you to add 
new methods dynamically. Perhaps I 
should broaden the default to include 
slot-based objects, since Smalltalk also 
permits dynamic addition of methods; 
however, it is less frequently used, be- 
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Figure 1: Objects in different language subcultures. 
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Figure 2: An object with operations fi,f 2 , . . . ,f n . Thus, operation symbols f { are 
associated with symbols on the input tape, internal actions are associated with the 
state-transition function gi(x,s), and outputs are associated with operations fi(x,s). 



cause its objects are normally created 
with their methods in place. 

Objects can be modeled by automata 
whose state represents the object's state 
and whose input symbols represent oper- 
ations with their arguments. Figure 2 
illustrates an object with operations 
fufif ■ . . ,f H - An operation f with argu- 
ment x in state s results in output f(x,s) 
and state transition s f = gi(x,s). Thus, 
operation symbols f are associated with 
symbols on the input tape, internal ac- 
tions are associated with the state-transi- 
tion function g t (x,s), and outputs are as- 
sociated with operations fi(x,s). 

You can describe objects with a variant 
of let notation: 

let Xy = ai, x 2 = a 2 , . . . in 
f\(pi) = body of f 
fi(Pi) = body off 2 

endlet 

The variables x u x 2 , . . .x n correspond 
to instance variables, while p u p 2 , . . .p„ 
correspond to parameters of the opera- 
tions (messages) f, f 2 , .../„. The se- 
mantics of let clauses representing ob- 
jects differs from the let notation of 
functional programming: When an oper- 
ation executes, it can modify instance 
variables. 

An instance variable x can appear in 
operations/!, f 2 , . . .f, as a nonlocal vari- 
able. Thus, the object-oriented style of 
specifying operations encourages, and 
even requires, sharing nonlocal variables 
among several operations. Such sharing 
makes it difficult to reuse operations of 
one class in another. 

Object-oriented programming sacri- 
fices the reusability of individual opera- 
tions to gain efficiency and conceptual 
simplicity. It concentrates on making ob- 
jects and classes reusable through encap- 
sulation and inheritance. 

Properties of Inheritance 

The inheritance hierarchy in figure 3 de- 
fines persons and elephants as subclasses 
of mammals, and students and females 
as subclasses of persons. Instances 
(below the dotted line) are grouped into 
classes, while classes (above the dotted 
line) are categorized by their super- 
classes. Thus, inheritance serves to 
group classes in much the same way that 
classes serve to group values (see refer- 
ence 2). While subclasses, such as stu- 
dents and females, may overlap in the 
real world, they cannot generally overlap 
in object-oriented languages, because 
every object must belong to precisely one 
base class. 
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Inheritance is a powerful organiza- 
tional principle for concepts, because it 
can capture natural mechanisms, such as 
specialization, abstraction, approxima- 
tion, and evolution. Thus, elephants spe- 
cialize the properties of mammals; 
mammal i s an abstraction of the concept 
of elephant; the properties of mammals 
approximate those of elephants; and ele- 
phants evolved from early species of 
mammals. Classes serve to model con- 
cepts, and class inheritance makes it eas- 
ier to manage hierarchical relationships 
among concepts. 

In software engineering, inheritance 
is used not only for classification, but 
also for system evolution and incremen- 
tal modification. The ability of inheri- 
tance to flexibly specify incremental 
change is an invaluable tool in software 
engineering, but it requires a mechanism 
that is fundamentally more powerful 
than classification. For example, Small- 
talk' s inheritance mechanism is de- 
signed so you can use it to model soft- 
ware evolution as well as to classify. 

Constraints on incremental modifica- 
tion include behavioral, signature, and 
name compatibility, and cancellation 
(see reference 3) . Behavioral compatibil- 
ity requires that the behavior of the modi- 
fied entity, whether class or object, be 
compatible with its parent's behavior. 
Similarly, signature compatibility re- 
quires that the set of names and types of 
components, or attributes, of the parent 
be compatible with the modified entity's. 
Name compatibility asks only that the 
names of the parent's components be 
compatible. And cancellation allows you 
to cancel parental attributes in the modi- 
fied entity. 

These forms of incremental modifica- 
tion are associated with different under- 
lying models and are studied by different 
research groups. Behavioral compatibil- 
ity is associated with algebraic models 
(see reference 4), signature compatibility 
with lambda calculus models (see refer- 
ence 5), name compatibility with imple- 
mentation models like Smalltalk's, and 
cancellation with AI models, which are 
often concerned with such questions as 
whether penguins arebirds although they 
cannot fly. 

Class-based and Object-Oriented 

You can define subclasses of object- 
based languages in terms of the con- 
straints on the objects' properties. The 
requirements that objects belong to a 
class and that classes support inheritance 
are examples of such constraints. An ob- 
ject-based language is a class-based, or 
classical, language if every object must 
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belong to a class. A class-based language 
is an object-oriented language if an in- 
heritance mechanism can incrementally 
define class hierarchies. 

Class-based languages are a proper 
subset of object-based languages, while 
object-oriented languages are a proper 
subset of class-based languages (see fig- 
ure 4). Moreover, these language classes 
are useful in distinguishing between 
existing object-based languages on the 
basis of their language features, and in 
relating such distinctions to the lan- 
guage's support of a methodology. 

Ada is object-based, but it is neither 
class-based nor object-oriented, accord- 
ing to my definition, because its objects, 
or packages, do not have a class, or type. 
CLU is class-based, because its clusters 
are effectively classes. They serve as 
templates for creating instances and 
allow instances to be "first-class ob- 
jects" in that you can assign them to vari- 
ables, pass them as parameters, and use 



them as components of structures. How- 
ever, CLU doesn't have inheritance for 
defining the hierarchical relations be- 
tween clusters, so it is not object-ori- 
ented. Simula and Smalltalk are object- 
oriented according to my definition. 

Figure 4 can be seen as an inheritance 
hierarchy using object-oriented tech- 
niques to classify object-based lan- 
guages. You can think of class-based lan- 
guages as inheriting the attributes of 
object-based languages, and of object- 
oriented languages as inheriting the attri- 
butes of both class-based and object- 
based languages. 

Let's briefly consider the effect of ob- 
jects, classes, and inheritance on pro- 
gramming methodology. Objects serve 
to group operations with the data they 
will transform, and to provide a data- 
oriented principle for program design. 
Classes serve to manage collections of 
objects, allowing them to be passed as 
parameters, assigned to variables, and 
organized into structures. Class inheri- 
tance organizes collections of classes so 
that class hierarchies can describe appli- 
cation domains. 

Object-based languages such as Ada 
support object functionality. But mecha- 
nisms outside the language, like librar- 
ies, must handle object management be- 
cause it's not supported within the 
language. Class-based languages provide 
some degree of object management but 
none for class management. Object-ori- 
ented languages allow both objects and 
classes to be managed within the lan- 
guage, thereby providing a uniform 
mechanism for both application design 
and implementation. They are "wide- 
spectrum languages," because they sup- 
port both the high-level design of class 

continued 
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Figure 3: An inheritance hierarchy. Persons and elephants are defined as subclasses 
of mammals, and students and females as subclasses of persons. Instances 
(below the dotted line) are grouped into classes, while classes (above the dotted line) 
are categorized by their superclasses. 
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hierarchies and the low-level implemen- 
tation of objects. 

Data Abstraction and Strong Typing 

Objects whose state you can access only 
through their operations are called data 
abstractions. Data abstractions hide an 
object's data representation from its 
users. For example, stack data abstrac- 
tions whose data is accessible only 
through push and pop operations hide the 
stack representation (by a list or an array) 
from their users. This type of a data ab- 
straction is called an abstract data type. 

The notion of an object type is strongly 
related to that of a class. But types are 
motivated by type checking and can be 
defined by a predicate for recognizing 
expressions of the type, while classes de- 
termine collections of objects and can be 
defined by templates for object creation. 
Types have type-checking semantics, 
while classes have instance-creation se- 
mantics (see figure 5). 

The definition of types as predicates 
and classes as templates leads to a defini- 
tion of subtypes in terms of predicate 



modification and subclasses in terms of 
template modification. Subtypes are de- 
fined in terms of the constraints that de- 
termine a subset of the set defined by the 
parent predicate. Subclasses are defined 
in terms of template modifications that 
can involve radically modifying or even 
canceling template components. 

A language is said to be statically 
typed if you can determine the types of 
all expressions at compile time. A lan- 
guage is said to be strongly typed if you 
can determine the type compatibility of 
all expressions representing values from 
the static program representation at com- 
pile time. Static typing implies strong 
typing, but strongly typed languages 
don't require the ability to determine the 
types of expressions at compile time as 
long as they satisfy the weaker condition 
of operator /operand compatibility. 

Object-oriented languages with data 
abstraction and strong typing are a nar- 
rower class of languages with stronger 
structuring properties than the class I've 
chosen to call object-oriented. This nar- 
rower class excludes Simula67— whose 
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Figure 4: From object-based to object-oriented languages. Class-based languages 
are a proper subset of object-based languages, while object-oriented languages are a 
proper subset of class-based languages. 
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Figure 5: Types versus classes. While strongly related, types are motivated 
by type checking and can be defined by a predicate for recognizing expressions 
of the type, and classes determine collections of objects and can be defined 
by templates for object creation. 



objects are not data abstractions because 
other objects can access their instance 
variables— and Smalltalk, which is not 
strongly typed because you can assign 
values of a different type to its variables 
at different points of execution. The term 
object-oriented has been carefully de- 
fined to be sufficiently narrow to exclude 
languages like Ada, Modula, and CLU, 
and sufficiently broad to include lan- 
guages like Simula and Smalltalk. 

Object-oriented languages that have 
strong typing and require all objects to be 
data abstractions are called strongly 
typed object-oriented languages. Strong 
typing and data abstraction have the com- 
mon objective of strengthening object 
modularity, but they are independent in 
the sense that strong typing is possible 
for objects that are not data abstractions 
(as demonstrated by Simula67), and data 
abstraction is possible without strong 
typing, and indeed without any typing at 
all (as demonstrated by Smalltalk). 

Should object-oriented languages re- 
quire abstraction and strong typing? 
Smalltalk has consciously avoided strong 
typing in order to achieve dynamic bind- 
ing, while Lisp-based object-oriented 
languages in the Flavors tradition have 
consciously avoided both strong typing 
and abstraction. 

Flavors goes even further and doesn't 
actually have objects as a language prim- 
itive. It has the notion of a data template 
to which you can attach operations. It 
doesn't specify operations, but you can 
use it as an anchor for operations. Thus, 
Flavors-style languages are not, strictly 
speaking, object-based but serve as a 
substrate that you can use in an object- 
based or object-oriented way. 

The inclusion of data abstraction and 
strong typing is clearly not an unquali- 
fied benefit. It involves a trade-off be- 
tween structure and discipline on the one 
hand and flexibility and efficiency on the 
other. Abstraction is good when you can 
commit yourself to particular abstrac- 
tions early in the design process. But it 
can be unduly constraining when you are 
unsure of the precise abstractions appro- 
priate to a problem and wish to experi- 
ment with abstractions as part of the de- 
sign and prototyping process. 

This is often the case with AI applica- 
tions or with other experimental applica- 
tions concerned with understanding con- 
cepts that underlie a class of problems 
rather than with solving a specific prob- 
lem. Lisp-based object-oriented systems 
are intended for such applications and 
consciously provide nonabstract objects 
to enhance the conceptual flexibility of 
problem solving. 



248 BYTE- MARCH 1989 



IN DEPTH 
LEARNING THE LANGUAGE 



Does it make sense to have nonab- 
stract, strongly typed languages? Al- 
though languages like Simula illustrate 
that commitment to strong typing is pos- 
sible without commitment to abstraction, 
this may be a historical accident. It may 
well be that nonabstract objects are use- 
ful primarily for untyped formalisms 
where the absence of both abstractions 
and types encourages conceptual flex- 
ibility. 

Typed formalisms can discourage ex- 
perimentation to such an extent that non- 
abstract objects are no longer useful. 
However, this is just speculation, and 
closer analysis might well reveal that 
nonabstract, strongly typed objects are, 
in fact, useful in certain kinds of experi- 
mental applications. 

In spite of these reservations, the ac- 
cepted wisdom is that strongly typed ob- 
ject-oriented languages should be the 
norm for applications programming and 
especially for programming as a whole. 
An object-oriented environment should 
probably support Lisp-style untyped pro- 
gramming for prototyping and strongly 
typed object-oriented languages for 
traditional applications programming. 
Moreover, there should also be a provi- 
sion for automatically freezing experi- 
mental prototype code to turn it into 
strongly typed code if and when it is 
ready to use for production programming. 

Language Classes 

I have now identified five progressively 
smaller language classes in terms of pro- 
gressively stronger language require- 
ments: 

1 . In object-based languages, objects 
are supported. 

2. In class-based languages, objects 
belong to classes. 

3. In object-oriented languages, 
classes support inheritance. 

4. In object-oriented data-abstraction 
languages, classes support 
information hiding. 

5. In strongly typed object-oriented 
languages, types are determinable 
at compile time. 

If you add concurrency and persistence 
to this set of language features, you can 
define the class of concurrent, persistent, 
strongly typed object-oriented languages 
as strongly typed object-oriented lan- 
guages that support concurrency and 
persistence (see reference 1). Classless 
languages are those languages that sup- 
port objects without classes and provide 
flexibility in creating objects in singleton 
classes or objects that can change their 



class in executing operations. 

Classless languages can i n turn b e sub- 
divided into prototypical languages, 
which support inheritance, and actor- 
like languages, which support concur- 
rency but not inheritance. Prototypical 
languages were pioneered by Henry Lie- 
berman (see reference 6). Actor-like lan- 
guages gain flexibility in defining con- 
currency mechanisms by giving up the 
structuring mechanisms of classes and 
inheritance (see reference 7). 



Figure 6 illustrates a new methodol- 
ogy for exploring language design trade- 
offs by viewing language features as de- 
sign dimensions of a language design 
space. This example has seven features: 
objects, classes, inheritance, data ab- 
straction, strong typing, concurrency, 
and persistence. Features can be binary 
(i.e., either a language has them or it 
doesn't), or they can have a number of al- 
ternative realizations, as do objects, 

continued 



Language 


References 


ABCL/l 




Yonezawa, A., J. Briot, and E. Shi- 


Modula-2 


bayama. The Tokyo Institute of 


Wirth, N. Programming in Modula- 


Technology, Proceedings of 


2. New York: Springer-Verlag, 


OOPSLA '86. 


1982. 


Ada 


Monitors 


Ada Reference Manual, U.S. Dept. 


Hoare, C. A. R. Monitor s:^ An Op- 


of Defense, July 1980. 


erating System Structuring Concept. 




CACM, October 1974. 


Argus 




Liskov, B., and R. Scheifler. 


NIL 


Guardians and Actions: Linguistic 


Strom, R., and S. Yemini. NIL: An 


Support for Robust Distributed Pro- 


Integrated Language and System for 


grams. TOPLAS, July 1983. 


Distributed Programming. Proceed- 




ings of the SIGPLAN '83 Sympo- 


CLOS 


sium on Language Issues in Soft- 


Common Usp Object System Specifi- 


ware Systems, June 1983. 


cation. SIGPLAN Notices, Septem- 




ber 1988. 


Orient 84K 




Ishikawa, Y., and M. Tokoro. "Ori- 


CLU 


ent 84K: An Object-Oriented Con- 


Liskov, B., A. Snyder, R. Atkinson, 


current Programming Language for 


and C. Schaffert. Abstraction Mech- 


Knowledge Representation." In Ob- 


anisms in CLU. CACM, August 


ject-Oriented Concurrent Program- 


1977. 


ming. Ed. Yonezawa and Tokoro. 




Cambridge, MA: MIT Press, 1987. 


CSP 




Hoare, C. A. R. Communicating 


Simula67 


Sequential Processes. CACM, Au- 


Dahl, 0. J., B. Myrhaug, and K. 


gust 1978. 


Nygaard. Simula67 Common Base 




Language. Norwegian Computing 


C + + 


Center, 1984. 


Stroustrup, B. The C + + Program- 




ming Language. Reading, MA: Ad- 


Smalltalk-80 


dison-Wesley, 1986. 


Goldberg, A., and D. Robson. 




Smalltalk-80: The Language and Its 


DP 


Implementation. Reading, MA: Ad- 


Hansen, P. B. Distributed Pro- 


dison-Wesley, 1983. 


cesses: A Concurrent Programming 




Concept. CACM, 1978. 


Vulcan 




Kahn, K., E. Tribble, M. Miller, 


Flavors 


and D. Bobrow. " Vulcan: Logical 


Moon, D. 4 'Object-Oriented Pro- 


Concurrent Objects." In Research 


gramming with Flavors." Proceed- 


Directions in Object-Oriented Pro- 


ings of OOPSLA '86. 


gramming. Ed. Shriver and Wegner. 



MARCH 1989 -BYTE 249 



IN DEPTH 
LEARNING THE LANGUAGE 



classes, and inheritance. 

There is a potential language class cor- 
responding to each of the 128 subsets of 
the seven language features, but some of 
the classes are more interesting than 
others. I associate names with interesting 
classes and have examined trade-offs in 
methodology resulting from including or 
excluding particular features. This ap- 
proach to examining the spectrum of 
possible object-oriented languages is 



useful in that it provides a systematic 
mechanism for exploring the design 
space of object-oriented languages. 

Object-based Concurrency 

Concurrent object-based languages 
model the world with concurrently exe- 
cutable objects called processes. A pro- 
cess has an interface of executable opera- 
tions or entry points and one or more 
threads of control, either active or sus- 
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Figure 6: Classes of object-based languages. Note how the language features are 
used as design dimensions of a language design space. There is a potential language 
class corresponding to each of the 128 subsets of the seven language features, but 
some of the classes are more interesting than others. 
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of their threads: Sequential processes have a single thread of control; quasi- 
concurrent processes have at most one active thread of control; and concurrent 
processes have multiple threads of control. 



pended. Process-based languages are ob- 
ject-based languages whose objects, or 
processes, can execute concurrently. 

The smallest executable element with- 
in a process is called a thread. A thread is 
a data structure that becomes active 
when it is loaded into a processor. You 
can pass threads to processes as message 
requests, and you can queue them in 
message buffers until a process is ready 
to execute them. They can be suspended 
if the conditions aren't appropriate for 
them to execute, and reactivated when 
the conditions recur. 

You can classify processes by the 
properties of their threads: Sequential 
processes have a single thread of control; 
quasi-concurrent processes have at most 
one active thread of control; and concur- 
rent processes have multiple threads of 
control (see figure 7). 

Sequential processes, like those in 
Ada and NIL, generally have a body of 
code with an interface of entry points 
where messages to perform operations 
can be queued. An invoking operation 
(an incoming message) must wait until 
the currently executing process is ready 
to accept it. When it is, a rendezvous oc- 
curs that joins the incoming and active 
threads of control to synchronize them 
and allow argument communication. It 
then separates the threads so that invok- 
ing and invoked processes can again pro- 
ceed in parallel. 

Quasi-concurrent processes suspend a 
thread of control's execution while it 
waits for a condition to be fulfilled, and 
they resume its execution when the con- 
dition is satisfied. They differ from se- 
quential processes by having "condition 
queues" of suspended threads, as well as 
entry queues of threads that are waiting 
to enter the process. An incoming thread 
can become active only if the current 
thread terminates or is suspended, or if 
the incoming thread fuses with the active 
thread by a mechanism such as a rendez- 
vous. Monitors are an example of quasi- 
concurrent processes. 

In concurrent processes, there is no re- 
striction on active threads, and an invok- 
ing operation can freely create a new 
thread. But attempts to access shared 
data in critical regions can cause a thread 
to be suspended until the access can be 
safely accomplished. Concurrency with- 
in processes allows more finely grained 
control that lets you delay suspension 
from the time of process entry to that of 
critical-region entry. 

The concurrent languages CSP, Ada, 
and NIL all have sequential processes. 
Monitor-based languages such as DP, 

continued 
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ABCL/1, and Orient 84K have quasi- 
concurrent processes. Actor languages 
and Argus have concurrent processes 
(called guardians) with multiple threads 
of control. 

The question of whether processes 
should have internal concurrency can be 
addressed at the levels of both conceptual 
modeling and language design. Concep- 
tually, fully concurrent processes more 
naturally model some applications. For 
design and implementation, however, se- 
quential and quasi-concurrent processes 
allow the units of modularity and con- 
currency to be the same, and they result 
in much simpler languages than do con- 
current processes. 

Concurrent processes permit units of 
modularity to contain multiple units of 
concurrency. Thus, they require distinct 
synchronization and communication 
mechanisms for inter- and intra-process 
concurrency at both the language and 
system levels (see reference 8). 

However, concurrent processes are 
more uniform in allowing you to use the 
same concurrency primitives both within 
and between processes. Concurrent pro- 
cesses have a hierarchical, rather than a 
flat, process structure. Moreover, they 
allow a more finely grained concurrency 
and are more expressive in modeling 
real-world situations that require such 
concurrency. 

The step from sequential to quasi-con- 
current processes makes scheduling 
threads within a process more flexible 
without causing mutual-exclusion prob- 
lems for simple access to data structures. 
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However, quasi-concurrent processes 
present mutual-exclusion problems when 
processing transactions, because sus- 
pending a thread in the middle of a trans- 
action could violate the transaction's in- 
tegrity constraints. 

Transactions are an atomic unit of 
work that can require temporary associa- 
tion with a collection of resources. You 
can view them as "temporal modules," 
in that they represent uninterruptible 
temporal units of execution. Quasi-con- 
current processes will not present any 
mutual-exclusion problems for atomic 
operations, but they cause problems 
when you try to combine the temporal 
modularity of transactions with the tradi- 
tional spatial modularity of objects and 
processes. 



Concurrent languages based on quasi- 
concurrent processes, such as ABCL/1 
or Orient 84K, are harder to extend to 
transaction processing than languages 
based on concurrent sequential pro- 
cesses. Thus, there is a trade-off between 
flexibility and extensibility in replacing 
sequential with quasi-concurrent pro- 
cesses. 

Concurrent object-oriented systems 
must be able to handle transactions and 
must therefore deal with temporal modu- 
larity (atomic actions) as well as spatial 
modularity (atomic objects). 

Distributed Processes 

A distributed process is a process with a 
separate address space; that is, it cannot 
directly access any resources outside its 
local address space and can communi- 
cate with the outside world only by mes- 
sage passing. Design alternatives for dis- 
tributed processes involve interaction 
between the units of modularity (the unit 
that defines the user interface), concur- 
rency (the unit that represents a single 
thread) , and naming (the unit that deter- 
mines name space). (See figure 8). 

The unit of modularity determines the 
interface between the users of a module 
and the information hidden within it. It 
determines a visibility barrier for re- 
sources within a module that look out- 
ward. The unit of modularity determines 
the granularity of data abstractions, the 
unit of concurrency determines the gran- 
ularity of thread synchronization, and 
the unit of naming (name-space bound- 
ary) determines what set of names in the 
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environment is known at any point in the 
program. 

Processes for which the units of modu- 
larity, concurrency, and naming are the 
same are called distributed sequential 
processes. They are aesthetically appeal- 
ing because you can identify the inter- 
faces for message passing, mutual exclu- 
sion, and transactions. But this clean 
identification of interface, concurrency, 
and name space comes at a cost of con- 
ceptual flexibility and efficiency. Flexi- 
bility is sacrificed because the unit of 
sharing must have the same granularity 
as the units of modularity and concur- 
rency , so sharing among modules or con- 
current units is precluded. Efficiency is 
sacrificed because of the high cost of 
making the transition between distrib- 
uted components. 

An important dichotomy in distributed 
systems is the one between statically 
interconnected distributed processes— 
where the connections of each process to 
its environment are determined at pro- 
cess-creation time and can't be changed 
during the lifetime of the process— and 
dynamically interconnected distributed 
processes, where language commands 
can change those connections during ex- 
ecution. 

Ports in dynamically interconnected 
distributed processes are variables to 
which you can assign process connec- 
tions, or channels. It is prudent to asso- 
ciate types with ports and to permit con- 
nection only if the type and I/O mode of 
port values are compatible with those of 
the port's variable. You can think of 
input ports as sockets and output ports as 
plugs that must fit the sockets. Dynami- 
cally interconnected distributed pro- 
cesses can be modeled by a modifiable 
plugboard with wires corresponding to 
channels of communication. 

Object-Oriented Persistence 

Persistence is a property of data that de- 
termines how long it should be kept. In 
traditional languages, the lifetime of 
data usually does not transcend the life- 
time of a particular program. Some data, 
such as locally declared data or proce- 
dure parameters, has an even shorter 
lifetime. Databases store data whose per- 
sistence transcends that of individual 
programs. Adding persistence to an ob- 
ject-oriented language allows it to be 
used as a basis for database implemen- 
tation. 

A database can be viewed as a long- 
lived object or process with special prop- 
erties. It is globally accessible, or shar- 
able, by many users. Usually, access is 
asynchronous from the user's point of 



view , and you can think of the database 
as a nonterminating process that services 
asynchronous user requests. 

Asynchronous access can be handled 
either directly by the database process or 
by a database server that organizes user 
requests and feeds them to the database. 
The database itself can be a sequential 
process (dealing with requests in a serial 
order), a quasi-concurrent process, or a 
fully concurrent process with locks that 
enforce mutual exclusion for data access. 
Database processes need the following 
special features: 

• To support persistence, you need a 
strong notion of object identity that is in- 
dependent of the key used in object selec- 
tion and that persists across programs 
and projects. 

• You need a query language that can 
process traditional database queries 
(such as finding the set of all employees 
that make more money than their manag- 
ers). This kind of query can involve ob- 
jects of more than one type and produces 
results that are collections of objects. 
Queries in relational database languages 
can be viewed as select operations on 
an aggregate type, namely the type set 
or relation. They have the form se- 
lect (set, predicate). 

Query complexity and efficiency are 
determined by the nature of the predi- 
cate. Relational query languages specify 
all queries in terms of a restricted set of 
primitives whose optimization has been 
extensively studied. Object-oriented 
query languages must accommodate the 
greater richness of object-oriented speci- 
fications for which optimization is not as 
well understood. 

One of the issues in object-oriented 
query languages is to make them effi- 
cient so that the user doesn't pay in effi- 
ciency for the flexibility provided by ob- 
ject-oriented programming. 

• Since object-oriented databases are 
particularly suited to managing evolu- 
tionary systems, they require a mecha- 
nism for version control and other tools 
for evolving systems. 

• Databases should be able to specify 
constraints and check that constraints are 
not violated as the database is modified. 
This can be achieved by using active 
variables or triggers (see reference 9). 

• Multiple views should be supported 
with automatic updating of all views 
when the data is modified. Lazy updat- 
ing for views that are not currently active 
is clearly appropriate. 

Object-oriented programming in the 
1980s is becoming as fashionable and 



important as software engineering tech- 
niques, like structured programming, 
were in the 1970s. The term object-ori- 
ented programming has become a buzz- 
word that everyone uses, but no one 
knows what it is. In characterizing the 
varieties of object-oriented program- 
ming, I have tried to make the different 
uses of this term more precise. 

I believe that if Ada were designed 
now, it would likely be designed as an 
object-oriented language, and that con- 
current, persistent, object-oriented lan- 
guages may well become the standard 
method for programming as a whole in 
the 1990s. Object-oriented program- 
ming has a very bright future. ■ 
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Separation 
of Powers 



Object-oriented user interfaces promise evolutionary— 
rather than revolutionary— upgrades 



Mahesh H. Dodani, Charles E. Hughes, and J. Michael Moshell 



Good user inter- 
faces are difficult 
to construct. 
When WordStar's 
user interface was redesigned 
to produce WordStar 2000, 
the effort was a major one, 
about equivalent to writing an 
entire new program. 

Such an enormous effort 
suggests that little or no code 
from the previous version 
could be reused. This is prob- 
ably due to the old user inter- 
face being intimately inter- 
twined with the code that 
supported the word process- 
ing application. Such a total 
overhaul of code to introduce 
the latest interaction technol- 
ogy must clearly be avoided. 

In the last decade, software 
has rapidly progressed from 
noninteractive to highly inter- 
active programs. The direct 
involvement of users during 
the execution of these interac- 
tive programs has completely altered our 
view of how programs should interface to 
the outside world. 

User interaction forces software engi- 
neers to consider many human-factors 
issues, such as ease of use and the presen- 
tation of information. These concerns 
have led to interaction styles that include 
graphical displays, menu-based input, 
and mouse-based selection. 

ILLUSTRATION: ROBERT TINNEY © 1989 




As a result, many products that pros- 
pered five years ago would meet with an 
early demise if they were introduced 
today. Even the successful interactive 
graphical products of today may be sub- 
ject to early obsolescence if they do not 
evolve with the emergence of newer in- 
teraction technologies. 

Interactive software provides a large 
incentive to implement the user interface 



as an independent compo- 
nent. Separation from the 
application has several advan- 
tages. First, you can subdi- 
vide the user interface into 
components that can be glued 
together. Such an approach 
lets you use these components 
without a detailed under- 
standing of the underlying im- 
plementation. Second, you 
can rapidly modify the inter- 
face to be reused in other ap- 
plications that have similar 
interaction requirements. 
Third, you can alter or even 
replace the interface with no 
adverse effects on the code 
that defines the application. 
Finally, you can develop the 
interface in an iterative man- 
ner, in which you produce 
successive prototypes until 
you find a design that satisfies 
the needs of the application 
and its users. 

From these advantages, a 
number of principles and techniques 
emerge. The principles are reusability 
and encapsulation. The techniques are 
rapid prototyping and iterative develop- 
ment. To support the production of inter- 
active graphical interfaces, you need a 
design methodology and a development 
environment that support each of these 
principles and techniques. This is where 

continued 
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object-oriented design and programming 
come into play. 

Layer upon Layer 

One way to make user interfaces easier to 
design and change is to characterize the 
components of an interactive software 
system. This characterization must ef- 
fectively separate the application from 
the interaction style. 

Conceptually, we divide the compo- 
nents of an interactive software system 
(see figure 1) into the following three 
layers: the application layer, the code 
that actually does the work; the user- 
interface layer, the code that directs the 
interaction; and the virtual-terminal 
layer, the display software that draws 
graphical primitives, writes text, and 
collects user inputs (e.g., keystrokes and 
mouse moves) . 

The flexibility of such a decomposi- 
tion is evident, even when applied to the 
design of other interactive systems. 
Take, for example, an automobile. The 
user interface corresponds to the steering 
wheel, pedals, and gearshift; the appli- 
cation layer to the engine, transmission, 
wheels, and chassis; and the terminal 
layer to the basic metal and plastic from 
which the steering wheel and so on were 
built. 

Clearly, it is beneficial for the auto- 
mobile designer to completely separate 
the user interface from the application. 
Who wants to try to drive by directly 
handling a hot, dirty engine? More im- 
portantly, this separation lets you use the 
same interface for a 4-, 6-, or 8-cylinder 
engine, an automatic or manual trans- 
mission, and so on. Furthermore, it lets 
you upgrade the interface (e.g., replace 
analog gauges with digital ones) without 
redesigning the application. 

Effective software engineering is 



s 



oftware 
engineers have been 
forced to consider 
human-factors issues. 



largely dependent on the development en- 
vironment (see reference 1). Therefore, 
the majority of current user-interface re- 
search is aimed at building user-interface 
development environments. UIDEs have 
certain characteristics. They automate 
the development of much of the interac- 
tive software. They usually allow a de- 
clarative specification of how users in- 
teract with the system. They provide the 
necessary basis for rapid prototyping and 
incremental development of the user in- 
terface. And they provide a test bed for 
comparing competing approaches to in- 
terface development. 

We can identify a hierarchy of four 
different types of UIDEs that might help 
us achieve these characteristics. 

1 . Graphics packages provide the facili- 
ties to manipulate the basic elements of 
graphical input and output. Graphical in- 
put is concerned with managing and ma- 
nipulating input devices, such as key- 
boards, mice, and tablets. Graphical 
output concerns the display of color, text, 
and geometric shapes, such as lines, cir- 
cles, and rectangles. 

2. Windowing systems extend graphics 
packages so they can both create and 
manage the interaction of one or more ap- 
plications. The base windowing system, 



fcr-f^ 




d 2 x/dt 2 = pvq 
etc. 



Virtual-terminal User-interface 
layer layer 



Application layer 



Figure 1: The components of an interactive software system. The application layer 
actually does the work; the user-interface layer directs the interaction; and the 
virtual-terminal layer handles the details of the actual interaction. 



a graphics package with some additional 
high-level facilities (such as menus), is 
the substrate on which sophisticated 
multiapplication interactive systems are 
built. 

These systems provide two additional 
components to manage interaction. The 
window manager provides facilities to 
manipulate overlapping windows, and 
the input manager controls the interface 
between input devices and applications— 
that is, which applications obtain input 
from which devices. 

3. Frameworks provide facilities with 
which to construct the components of a 
software design, or "skeleton." For ex- 
ample, a compiler framework enables 
you to construct a lexical analyzer, a 
parser, a symbol table, a type checker, 
and a code generator. Frameworks also 
let you define and manage the interfaces 
between these components. 

User-interface frameworks are con- 
cerned with presenting application infor- 
mation to the user, accepting user input, 
and invoking application functions. Fur- 
thermore, user-interface frameworks 
must define and manage the communica- 
tion between the application and the user 
interface. Frameworks are akin to li- 
braries that support conventional pro- 
gramming environments, together with a 
specified "cookbook method" of inter- 
face construction. 

4. User-interface construction sets are 
collections of high-level tools that let you 
interactively configure and construct 
user interfaces. Ideally, construction 
sets are built on top of frameworks . 

The user interfaces of most currently 
available interactive software systems are 
built in an ad hoc manner on top of 
graphics or windowing subsystems. 
However, such an approach i s costly and 
time-consuming, since you must build 
each user interface from scratch. 

Looking at Three Frameworks 

Ideally, a framework is a set of abstract 
classes (i.e., classes that are never in- 
stantiated to produce objects, but merely 
serve as the basis for subclasses), with 
one abstract class for each major compo- 
nent of the design. A set of messages de- 
fines the interfaces between the com- 
ponents. 

The effectiveness of a framework is 
dependent on the ease with which you 
can use and reuse it. In studying reusabil- 
ity, it is convenient to classify frame- 
works as either "white box" or "black 
box" (see reference 2). 

A white-box framework is one whose 

continued 
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use requires knowledge of its internals— 
that is, its implementation. It provides 
top-level control and sequencing of activ- 
ities and can therefore be seen as an ex- 
tensible skeleton. You can tailor inter- 
faces for a particular application by 
creating subclasses from this skeleton. 

In contrast, a black-box framework re- 
quires only that you provide the compo- 
nents that define the application-specific 
behavior. It uses these components to 
automatically generate the object-ori- 
ented software. Thus, black-box frame- 
works require that you understand only 
the external interface of the major com- 
ponents. Their main advantage is that 
they provide an ideal foundation for de- 
veloping construction sets. Black-box 
frameworks exist in other areas of soft- 
ware, but they are not yet readily avail- 
able for user interfaces. 

The MacApp Framework 

The MacApp white-box framework (see 
reference 3) equips you with a prefabri- 
cated standard Macintosh user interface 
for any application. The basic premise of 
MacApp is to provide a user interface 
that automatically handles the character- 
istics common to all applications, such as 
resizing the windows, and to let you plug 
in application-specific details, such as 
the contents of each window. Since Mac- 
App provides the user-interface code, 
you can either use these standardized in- 
terfaces directly or customize them to 



suit the peculiarities of a particular 
application. 

Specifically, the MacApp framework 
(version 2.0) includes the following four 
components. 

1 . The application component is the pri- 
mary controller of the interactive system. 
Its main purpose is to receive input 
events, classify them, and invoke appro- 
priate application-specific event han- 
dlers. It also provides a set of standard 
global functions for creating document 
objects, opening documents, and quit- 
ting the system. 

2 . The document component provides the 
hooks for describing the application. 
Documents manage and manipulate the 
application data structures and are re- 
sponsible for communicating their cur- 
rent status to view objects. Documents 
are also responsible for reading their 
data from, and writing it to, backing 
store. 

3. The view component manages an ap- 
plication's display and controls interac- 
tion with it. 

4. The command component interfaces 
between the application and the user in- 
terface. Each document has an associ- 
ated command component responsible 
for performing the commands (i.e., 
changing application data and updating 
views) and, most importantly, for undo- 
ing the commands, if appropriate. 

continued 
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Figure 2: The four views of the MacApp window architecture: the actual window, 
the scroll area, the scroll bar, and the text view. These four views are presented in 
three layers: first, the window itself; second, the scroll area and bar; and third, the 
text. 
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An abstract MacApp application con- 
sists of one or more views, one or more 
documents, and a single application ob- 
ject. A view can exist without any associ- 
ated document, but each document (if it 
is to be displayed) must be associated 



with a view. A view can be contained in a 
superview, and it can contain zero or 
moresubviews. 

Whenever a view is displayed, its con- 
tents are drawn first, followed by the 
display of each of its subviews. Conse- 
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Figure 3: A typical Smalltalk user interface, the Smalltalk system browser. Through 
the browser, you can study, use, and alter any of the classes that make up the 
Smalltalk environment. 



User 
input 



Display 
output 




Dependents 

change 
messages 



Dependents 

change 

messages 



Figure 4: Model-view-controller relationships. Views display the application 's 
status, controllers manage interaction, and the model performs the requested action. 



quently, the highest-level view in a hier- 
archy can serve as a background for its 
subviews. 

For example, a typical Macintosh win- 
dow might be formed from four views: 
the window itself, the scroll area, the 
scroll bar, and the view that displays the 
text (see figure 2). This window is pre- 
sented in three layers. The bottom layer 
is the window with its standard grow 
box; the second layer is the scroll area 
with its scroll bar; and the top layer is a 
portion of the associated document. 

In MacApp 's class hierarchy, TView 
is a class that describes behavior common 
to all display objects, including nesting, 
focusing, drawing, and event handling. 
All objects involved with displaying must 
therefore be described within subclasses 
of TView. T Window is a predefined sub- 
class of TView that describes standard 
Macintosh window behaviors, including 
opening, closing, and resizing. 

The MVC Framework 

The model-view-controller framework 
(see reference 4) facilitates constructing 
standardized user interfaces for the 
Smalltalk environment (see reference 5). 
A typical Smalltalk user interface is de- 
picted in figure 3 . The MVC framework 
constructs a user interface with standard 
facilities common to all applications, and 
it provides the necessary hooks to allow 
application-specific behavior to be at- 
tached. The availability of the code for 
the user interface lets you fine-tune the 
interface to suit the particular applica- 
tion. 

An abstract Smalltalk application con- 
sists of a model, which in turn consists of 
a set of related view-controller pairs. 
Views display the application's status 
while controllers manage interaction. 
Controllers act as the interface between 
the user and the application, as well as 
between the application and its views. 
The interaction between the three com- 
ponents is shown in figure 4. 

The standard interaction cycle is as 
follows. The active controller accepts 
user input and invokes the appropriate 
application function within the model. 
The model performs the requested action 
and broadcasts the change to its depen- 
dents—that is, its set of view-controller 
pairs. The views update their displays 
through application-provided informa- 
tion. 

Specifically, the MVC framework 
consists of the following components: 

1. The model component lets you define 
an application. It also lets you connect 
view-controller pairs as dependents and 
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broadcast changes to these dependents. 

2. The view component is concerned 
with display. It is equivalent to windows 
in most systems, allowing for the cre- 
ation and management of subwindows (or 
subviews). Views provide standard facil- 
ities for clipping, transformation, and 
display. The top-level view is a standard 
system view that provides common facili- 
ties for resizing and movement. Note that 
each view is associated with exactly one 
model and one controller. 

3 . The controller component provides the 
basic facilities to coordinate the user 
with the appropriate view and application 
model. Standard controllers handle pre- 
defined views, including a menu control- 
ler for mouse-based pop-up menus, and a 
scroll controller to handle scrollable win- 
dows. The active controller is in charge 
of obtaining user input and invoking the 
appropriate application-specific function 
to handle it. 

The ICpak 201 Framework 

Stepstone's ICpak 201 graphical user- 
interface class set is an object-oriented 
user-interface framework for Objective- 
C (see reference 6). This framework is 
designed around the metaphor of a mod- 
ern cartoonist producing animation. 
Typically, a cartoon is constructed as 
layers of acetate, where the background 
is painted on the bottom layer, the main 
characters on the next layer, and addi- 
tional props on the topmost layer. These 
layers form a single frame of the anima- 
tion sequence. 

A standard topmost layer of a typical 
user interface constructed with ICpak 
201 is depicted in figure 5. This layer is 
similar to Smalltalk's topmost views and 
is responsible for presenting the image 
that the user manipulates, as well as con- 
trolling interaction with the user. The 
controller aspect of the layer is separated 
from its image to let you modify the in- 
teraction. The controller is either trans- 
parent or opaque, to allow or disallow 
passing control to the layers below the 
current one. 

The ICpak 201 framework follows a 
three-way factoring of interfaces similar 
to Smalltalk's MVC framework. For ex- 
ample, all menus within the interface 
have an independent (abstract) model 
that collects the choices, and a corre- 
sponding view-controller pair that repre- 
sents the concrete image of the menu 
model and allows menu selection. 

The ICpak 201 class hierarchy pro- 
vides a rich set of prefabricated compo- 
nents to create standardized user inter- 
faces. You can modify these classes, as 
you can other object-oriented frame- 



works, by creating subclasses to con- 
struct specialized user interfaces. 

Construction Sets 

The basic problem with these user-inter- 
face frameworks is that using them re- 
quires intimate knowledge of the under- 
lying structure and implementation. This 
implies a steep learning curve for con- 
structing interfaces, making them usable 
only by technically expert designers. 

A natural way to reduce the complex- 
ity of using frameworks is to provide 
tools (or construction sets) that automate 
the process of building interfaces. Such 
construction sets require an underlying 
framework that either is a black box or 
enforces a well-defined consistent user- 
interface design strategy. 

Various characteristics of construction 
sets differentiate them from frame- 
works. Construction sets automate the 
construction of user interfaces; they are 
interactive tools; they don't require that 
you understand the implementation de- 
tails of the user interface; and their sim- 
plicity allows end users to modify (or 
customize) the user interfaces of interac- 
tive applications. 

ViewEdit 

A major part of creating user interfaces 
within MacApp is instantiating view ob- 
jects and describing relations between 
them through a hierarchy. Instantiating a 
predefined view within MacApp re- 
quires assigning values for each of the 
view's fields. You can do this either pro- 



cedurally or declaratively. 

To define a view declaratively, you 
create a view resource that basically de- 
fines the characteristics of the intended 
Macintosh window by describing the 
root window and its subviews (which 
eventually include scroll and display 
views). A view is described simply by 
listing options that correspond to the in- 
stance variables defined for each view 
class supported within MacApp. 

ViewEdit (see reference 7) is a con- 
struction set for interactively defining 
views and building view hierarchies. It 
lets you create individual views, define 
their characteristics, and place them in 
windows, thereby defining a view hierar- 
chy. For example, in a typical view-edit- 
ing scenario, the window might be made 
up of four views. Of these four, two sub- 
views might be text views; the other two 
might be clusters (sets of buttons), each 
of which contains several nested sub- 
views representing the contents of these 
clusters. 

This construction set includes three 
major tools. The selection tool allows 
you to select a particular view for edit- 
ing. You can edit the parameters of the 
selected view, which presents the possi- 
ble settings for the topmost window, such 
as a "go away box," "stagger windows," 
and so on. The sketching tool allows you 
to create new views in a fashion similar 
to drawing a rectangle in MacDraw. For 
instance, you can add a pop-up menu 
view as a subview of the currently se- 

continued 







Title 






CloseBox 




(displayed by a StringLayer) 






FH 






fixture 





























Vertical 












ScrollBar 


StdSysLayer 








o 


object 
Resize fixture 


o 


1 


O 


4 




Horizontal ScrollBar object 





Figure 5: A standard system window in ICpak 201. 
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lected view using the sketching tool. Fi- 
nally, a moving tool lets you modify the 
view hierarchy by grabbing views and 
dragging them into different areas. 

Glazier: An MVC Construction Set 

Experience with Smalltalk's MVC 
framework revealed that the view-con- 
troller pairs of interfaces dealing with 
standard (model) objects, such as lists, 
text, and code, were similar. This led to 



ser 

interfaces should be 

easily customizable by 

system designers and, 

more importantly, end 

users. 



the creation of a set of classes called 
pluggable views that factor out these com- 
mon behaviors and let you specify them 
as parameters in an interface-creation 
message. The pluggable views automati- 
cally create the view-controller pair for 
the intended model and thus are good ex- 
amples of black-box frameworks. 
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Figure 6: An illustration of constraints. 



Glazier (see reference 8) is a construc- 
tion set for interactively building win- 
dows for Smalltalk's standard pluggable 
views. To create a new window, you 
select a standard pluggable view and 
specify its size and location. Glazier 
automatically creates the subclasses (of 
the corresponding pluggable view) to im- 
plement the new window. You can then 
change the predefined standard methods 
inherited by the new class to achieve be- 
havior specific to the application model. 

Glazier also provides the following fa- 
cilities to manipulate the newly created 
window: adding subviews, or panes; add- 
ing new instance variables to customize 
the new window's behavior; interactively 
placing, or relocating, the subviews; and 
interactively creating dependencies be- 
tween instance variables and panes in the 
window to make it easier to manage 
changes. 

Constraints 

A novel approach for user-interface con- 
struction sets is based on the notion of 
constraints (see reference 9). In con- 
straint programming, statements like x 
= y + z specify a relation between ob- 
jects that must be maintained. Unlike 
conventional programming, this expres- 
sion doesn't say that you obtain jc's value 
from the current values of y and z> 
Rather, it says that the values of these 
three variables must always be consistent 
with the equality that is expressed by this 
relation. 

A change in the value of x results in a 
change to one or both of v or z. A change 
to the value of v could be accommodated 
by changing the value of jc, as in a con- 
ventional system, or by changing z, or 
even by changing both. (Maintaining this 
relationship is the responsibility of the 
underlying constraint-satisfaction sys- 
tem, not the programmer.) 

The two-way nature of constraints 
means that a change to one dependent ob- 
ject may cause changes in another object, 
with neither being in control. Thus, you 
could constrain a gauge appearing on the 
user's screen (see figure 6) so that its po- 
sition matches the value of a variable in 
the currently running application. If the 
application changes the value of this vari- 
able, the screen image is updated. Sym- 
metrically, if the user moves the gauge's 
dial, the application's variable is altered 
to accommodate this change. 

Great Promise 

User-interface research is still in its in- 
fancy. A mature technology implies user 
interfaces that can evolve to accommo- 
date ever-changing interaction styles, 



techniques, and devices. Moreover, such 
interfaces should be easily customizable 
by system designers and, more impor- 
tantly, end users. 

As you can see from looking back at 
figure 1 , the user has only one interface 
for an application. How can you achieve 
the flexibility of multiple interfaces 
without forcing users to become pro- 
grammers? There is no answer yet, but 
the object-oriented paradigm shows great 
promise as the basis for achieving such a 
mature technology. ■ 
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T\vo new DESQviews. 

They're eveiythingyou want in 
windowing environments. 

And less. 



DESQview™ is the operating environment 
that brings OS/2™ power to DOS. And it lets 
you, with your trusty 8088, 8086, 80286, or 
80386 PC, leap into the next generation in 
PC productivity. For not much money. 
And without throwing away your favorite 
software. 

Introducing DESQview 2.2 

And now, DESQview 2.2 adds capabilities, 
performance, and compatibility enhance- 
ments you've been asking for: 

Like being able to fine tune DESQview 
performance "on the f ly." Run Lotus 
Express and Metro. And the Intel Connec- 
tion Co Processor. Even use the DOS 4.0 
shell with DESQview. Have DESQview 
automatically install Quattro, Sprint, Aldus 
PageMaker, Microsof t Excel, Word Perfect, 
Dataease and as many as 80 other programs. 
And using the DESQview API, be able to 
dynamically link them. 

More bang; less bytes 

While other programs get bigger, 
we've worked to make DESQ- 
view smaller. And we've succeed- 
ed in a big way on PCs and 
PS/2~swithextended,EMS3.2 
(AboveBoard), EEMS and EMS 
4.0 memory— as well as on 386 
PCs and PS /2s. For example, 
DESQview overhead on EMS 4.0 and 386 PCs 
can be as low as 10K on EGA/VGA PCs. And 




like Paradox 386, and IBM Interleaf simulta- 
neously with your favorite DOS programs. 
All with the speed and performance you 
expect out of your 386. And with protection 
against 'misbehaved' programs. 

Promise and performance 

And, of course, both DESQviews have all 
the features that made prior versions the 
popular choice in operating environments. 
The ability to multi- 



Did you buy another envi- 
ronment that hasn't lived up 
to you expectations? Trade 
up to new DESQview. See 
coupon below. 



For programmers, DESQview's 
API, with its strengths in inte - 
task communications and mult- 
itasking, b ings a quick and 
easy way to adapt to the future. 
With the API's mailboxes and 
shared programs, programmers 
are able to design programs 
running on DOS with capabili- 
ties like those of OS/2 



DESQview actually increases memory 30K on 
CGA PCs; 20K on monochrome and Hercules 
PCs. That's good news for users of big desktop 
publishing, CAD and database programs. 

Introducing DESQview 386 

For users of 80386 PCs and PS/2s (or PCs with 
80386 add-in boards, such as the 
Intel Inboard 386), there's 
DESQview 386 (a combination of 
DESQview 2.2 and the new 
QEMM-386 Quarterdeck Expanded 
Memory Manager, version 4.2). 

DESQview 386 gives you extraordi- 
nary power. Run text, CGA, EGA, 
VGA, and Hercules programs in windows and 
in the background. Run 32-bit 386 programs, 



task in 640K and 
beyond. View pro- 
grams in windows 
or fuH screen. 

Transfer data. Access DOS via menus. Dial 
your phone. And create keystroke macros 
within and between programs. 

Our story gets better and better 

If there's any doubt about our commitment to 
your PC and PS/2 productivity, just look at 
our accomplishments over the years. We think 
you will understand why PC Magazine gave 
DESQview its Editor's 

Choice Award for 'The Best 
■Alternative to OS/2/' why 
readers of Inf oWorld twice 
voted DESQview "Product of 
the Year," why, by popular vote 
at Comdex Fall for two years in a row, DESQ- 
view was chosen "Best PC Environment" in 
PC Tech Journal's Systems Builder Contest. 

DESQview lets you have it all now 



info 1986^ 
"WOE*™ [ANDT987 

PRODUCT 
O F T H E 
YEAR 



IBM Personal Computer and 
100% compatiblestwim 8066, 8068, 8Q286,or 80386 processors) 
wilh monochrome or color display; IBM Personal System/2« 
640K recommended; for DESQview itself 0-I45K* 
' Memory (Optional): expanded memory boards 
compatible with the Intel AboveBoard; enhanced expanded 
boards compatible with the AST RAMpage; EMS 40 
i memory boaitfs'Disk: two diskette drives or one 
diskette drive and a hard disk •Graphics Card (Optional): 
Hercules, IBM Color/Graphics (CGA). IBM Enhanced Graphics 
(EGA), IBM Persona! Systan/2 Advanced Graphics (VGA)' 
Mouse (Optional): Mouse Systems, Microsoft and compatibles* 
Modem for Auto-Dialer (Optional): Hayes or compatible* 
i^ringSystem: PC-DOa 2MSh MS-DOS KW> Software: 
st PC-DOS and MS-DOS application programs; programs 
rific to Microsoft Windows LOS-H GEM U-3S, IBM 
(View U • Media: DESQview 10 is available on either 5-1/4" 
M/r floppy diskette. 



YES! 

I need i^qeased 
■productivity now! 



Trademarks are property of their respective holders: IBM, OS/2, 
PS/2, Lotus, Express, Metro, Quattro, Sprint, Aldus, PageMaker, I 
mteL AboveBoard, Hercules, Mouse Systems, Hayes, 
Microsoft, Windows, Excel, Word Perfect, Dataease, Paradox \ 

386, Interleaf, Top View. 



Payment □ Visa □ MasterCard 

Expiration /. 

Account # 



Qty Product 



DESQview 386 Multitasking windowing environment 



DESQview 11 Multitasking windowing environment 



DESQview 2.2 Upgrade from DESOviewVersion 2.0 



U pgrade from DESQview 1.0 & AST Special Editions)* 



01 



Up grade from Topview, Windows, Visi-On, etc.)" 



■386\fcrsion4.2 



OEMM-386 Version 4.2 Upgrade from OEMM 1.0-4.1* 



5-1/4 



3-V2 Price Each Totals 



$189.90 



$129.95 



$24.95 



$60.00 



$65.00 



$59.95 



$19.95 



Name 
Address_ 
Qty 



Shipping & Handling $5 in USA/ $10 outside USA 

Calif Residents add 65% 

Grand Total 



State Z ip 



Quarterdeck QEfeSy^staii^iSO Pico Boujevari, Santa Monica^CA 9M05 J213)JK-9851 ^(213)399-3802 J 

* Requires DESQview or QEMM-386 registration caid on file at Quarterdeck or included with upgrade order; upgrades free to owners who show proof of purchase after August 1, 1968. Quarterdeck priority service users: 33% discount from upgrade price plus sales tax and shipping/handling. 
** Just present proof of purchase of any multitasking operating environment— the cove of your manual will do— and send it to us along with the appropriate payment plus shipping, handling and tax. 



Circle 294 on Reader Service Card 



MARCH 1989 -BYTE 263 



Just Say: Name Brands 



'At Just 7% Over Wholesale 




LOGITECH 



iQUADRAM 



JT/FAX 
d» $249* 

JT/FAX has features such as 
1-down windows, multiple 
scheduling and Broadcast FAX. 
Runs unattended. Input: scanner or word processor. Output: 
dot matrix or laser printer. Group III FAX compatible. 
v External Stand-Alone Version $349* 

AWARD- 

ssH^WiNNING 

MICE 

Logitech Serial Mouse $79* 

Logitech IBM BUS Mouse 89* 

Logitech Hi-Res. Mouse 99* 

ASK ABOUT LOGITECH 

OCR/ASCII ^^ t^^ 

HAND 





$ 



199 



W/ Paint Show Plus Software 

CALL ABOUT 01 FULL PAGE SCANNERS! 



CITIZEN 



liJLLJilLULTU loUlJ 

S $ 189* 

• Epson Compatible • 180 CPS/9 Pin 

Citizen 120, 120 CPS/9 Pin $159* 

MSP 50, 300 CPS/9 Pin 299* 

Tribute 224, 24 Pin/360 DPI Laser Quality! 399* 




US ROBOTICS 




HAYES COMPATIBLE 

• At 300-2400 BAUD • LEV 5 MNP FOR 17,400 BPS 

• US Made • 2 Year Warranty • Toll Free Support 

New HST V.32 Standard CALL 

USR 2400 Baud Hayes Compatible Now $129* 



AWARD-WINNING 
SYSTEMS 



BRAND 1Q/: I AT 
NAME 400/ J\l 




IBM COMPATIBLE 

NATIONWIDE SERVICE 

40 MB 

HARD DISK 

$ 1299 

Including Monitor 



65MB 386/ 



TOWER 

CASE SYSTEM 



COMPARE: 

• 80386 Intel CPU 

• 80387 Co-Processor Slot 

• / MB Expandable to 10 MB 

• 65 MB Hard Disk Drive 
•UNIX 

and OS/2 
Compatible 

Now Only 



1995 



MINISCRIBE 



HARD 
DISKS 

EASY TO INSTALL KITS 

20 MB With Controller $279* 

40 MB With Controller 369* 

110 MB With 1:1 RLL Controller 799* 




TOSHIBA 



ALL »PRICES SHOWN ARE WHOLESALE AND REFLECT AN ADDITIONAL 3?« CASH DISCOUNT. THE ON-LINE STORE'S 
WHOLESALE + 7% PURCHASERS PAY JUSF 7?o ABOVE THE WHOLESALE PRICE, PLUS SHIPPING AND HANDLING. Minimum ship- 
ping: $5 per order. International orders: call for rates. Prices subject to change. Products subject to availability and may be private label versions. 
WE ALSO SERVE LARGE CORPORATE ORDERS; call for o&ormation. This ad supersedes alt previous. 

BBS 805/650-0193 
FAX 805/650-0195 
■2S8SS 805/650-0188 

3037 Golf Course Dr., Ventura, CA 93003 
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CALL NOW! 24 HOUR ORDER LINE: J^ 

805/650-0188 m m 



All New! 

3100E 

LAPTOP 




12 Mhz/20 MB 

$ 

PORTABLE HEADQUARTERS! 




PCX Telemarketing System 



For a live demonstration 
of PCX, please calk 

805/654-0721 



From 



$ 



269 



4800 BAUD 
SfiSS MODEM 

USING MICROCOM LEV 5 MNP 
SOFTWARE INCLUDED $2^ NOW! 

• Supports 300-1200-2400 Baud TOO! % 

• Auto Dial • Auto Answer C 

2 YEAR WARRANTY 

DLX: MULTI-USER 



99 



ON-LINE DATABASE SYSTEM 
WITH ELECTRONIC MAIL 



• Runs Directly Under MS-DOS 

• Supports Modems or Terminals 

• On-Screen Order Entry and More! 

• Easy to Install • Very User Friendly 
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IN DEPTH 
OBJECT-ORIENTED PROGRAMMING 



The Next Step 

Object-oriented programming simplifies and speeds software 
development with the NeXT computer's NextStep 



Tom Thompson 



Without a doubt, 
designing soft- 
ware for to- 
day's high- 
powered microcomputers is 
more complicated than ever. 
This is partially because the 
new breeds of multitasking 
operating systems are so com- 
plex, but also because it's so 
very difficult to design and 
test graphics-oriented user 
interfaces. 

Both Macintosh applica- 
tions and OS/2 programs use 
an event-driven paradigm at 
the core of their operation. 
This structure provides the 
flexibility required of a 
graphical interface where you 
trigger an event (hitting a key 
or clicking on the menu bar 
with the mouse) at any given 
time or in any given order. 

But this flexibility exacts a 
price: The code loop that 
manages the graphical inter- 
face and processes these events— called 
an event loop— is complicated, and it re- 
quires a steep learning curve to under- 
stand how it works and how to design 
code to fit within it. Seasoned Mac and 
OS/2 programmers keep "skeleton" files 
handy that contain this basic event-loop 
source code. Designing a new applica- 
tion then becomes a matter of fleshing 
out the skeleton file. However, it still 







'* \ '. >*.. 



takes a considerable amount of time to 
organize an application's functions to fit 
within the framework of the skeleton. 

When NeXT introduced its computer, 
its designers faced the same situation. 
While the NeXT computer has powerful 
hardware, it also has a very complicated 
application environment: a multitasking 
Mach Unix kernel and the same event- 
driven user interface that turns Mac and 



OS/2 software design sched- 
ules into confetti. So NeXT 
concentrated on creating an 
object-oriented development 
environment that would sim- 
plify the design and creation 
of the event-driven interface 
and allow easy access to the 
machine's resources. The 
tools to do this are part of 
NextStep, the environment in 
which every NeXT program 
lives. 

NextStep 

To get a good picture of how 
to write programs for the 
NextStep environment, you 
must first understand the en- 
vironment itself. NextStep 
consists of four components: 
the Window Server, the 
Workspace Manager, the Ap- 
plication Kit, and the Inter- 
face Builder. 

The Window Server man- 
ages the low-level system 
functions. The Display PostScript inter- 
preter embedded within it handles all 
drawing to the screen, and it manages 
hardware events generated by the mouse 
and keyboard. The Window Server han- 
dles the events that deal with managing 
the display, such as moving windows, 
bringing them to the front, and resizing 
them. The Window Server forwards 

continued 
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events directed at applications, such as a 
mouse-click in a window, to the target 
application. 

The Workspace Manager operates at a 
higher level: It manages the files and ap- 
plications on the system. It displays files 
in the current directory, lets you examine 
them, and, if you like, lets you delete 
them by dragging them to a "black hole" 
icon that operates like the Mac's Trash- 
can. You start NeXT applications 
through the Workspace Manager, and 
applications are shown as icons that can 
be "docked" at the right of the screen. 

The Application Kit gives program- 
mers access to the computer's many re- 
sources. It accomplishes this by supply- 
ing a library of 38 tested objects that 
provide services (see figure 1). Some ob- 
jects are ready to use, while others you 
will modify to suit your needs. Some of 
these objects, such as Window, Button, 
and View, are visible on the display, and 
others, such as Application, Speaker, 
and Archiver, are not. All of them, visi- 
ble or not, help implement the basic 
functions that a NeXT application needs 
to run. 

The Interface Builder (called IB for 
brevity) application serves several im- 
portant functions during application de- 



sign. First, it lets you prototype and build 
the application's user interface. You do 
this either by using existing objects from 
the Application Kit or by creating custom 
objects and describing their interface. IB 
uses a powerful and intuitive visual in- 
terface that reduces this chore to a series 
of mouse-clicks and keystrokes. 

Second, IB lets you modify the con- 
tents of instance variables. By modifying 
specific instance variables, you visually 
determine the connections between user 
interface objects and the application 
code. That is, you decide what object re- 
ceives the message emitted by a specific 
control object. 

Finally, IB creates a description file 
that describes these objects and their in- 
stance variables. This file is used at run 
time to actually establish the appearance 
of the interface and the message connec- 
tions between the various objects, as de- 
scribed in your session with IB. 

You construct a NeXT application by 
first using IB to design and test a user in- 
terface. Then you determine what under- 
lying objects you need to satisfy the ap- 
plication's design requirements. Finally, 
you implement these underlying objects. 
In situations where you must write 
unique code to implement application- 



specific functions, you use an Objective- 
C preprocessor originally developed by 
Stepstone Technologies and an ANSI C 
compiler bundled with the NeXT 
computer. 

Where the application must draw to 
the screen or deal with a user event, you 
normally use the objects provided in 
NeXT's Application Kit. It's important 
to note that the source code for these ob- 
jects is not provided, but the great flexi- 
bility of the object-oriented design and 
the IB allows you to modify the behavior 
of these objects without having to edit 
and compile their original source code. 

It's in the Objects 

Many of the Application Kit's objects, 
such as Font and Window, will be famil- 
iar to a Mac programmer, and in many 
respects they serve the same purpose. 
They should not be confused with Mac 
resources, however. The characteristics 
of these objects are unique to the Next- 
Step environment, and some require fur- 
ther explanation. 

The Application object provides the 
fundamental support structure for an ap- 
plication' s execution. The Application 
object establishes the application's con- 
nection to the Window Server. It reads 
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Figure 1 : The 38 objects in the NextStep Application Kit. These objects provide the core functions that an application 
needs to run. 
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the IB description file and instantiates 
the application's objects and their in- 
stance variables based on this file's 
contents. 

The Application object also manages a 
list of all the windows used by the pro- 
gram. Each application must have one, 
and only one, Application object. 

The Application object's function is 
analogous to the event-loop skeletons 
used by Mac and OS/2 programmers. It 
receives events from the Window Server, 
translates them into event messages, and 
then passes these messages to the appro- 
priate objects to handle them. As an ex- 
ample, for a window event (say, a mouse- 
click inside a window), the Application 
object receives the event from the Win- 
dow Server and translates it into an event 
message. This message gets passed to the 
Window object associated with the 
event. The Window object might then 
pass this message to objects visible in the 
window. A Panel is a special type of 
Window object used to present dialog 
boxes or menus. 

These visible objects in either Win- 
dows or Panels are called Views. As fig- 
ure 1 shows, many of the objects in the 
Application Kit are direct or indirect 
classes of View. 

A View object supplies the framework 
for drawing in a window and the methods 
for acting upon event messages dis- 
patched to them. Views define the loca- 
tion, size, and orientation of the Post- 
Script coordinate system that they draw 
within. The View object also handles any 
image clipping. Since a View uses float- 
ing-point PostScript coordinates, it's 
easy to translate, scale, rotate, orf lip the 
image's coordinate system. 

Since all classes of View are visible, a 
View must define a mechanism to draw 
itself on the screen. This mechanism is 
the display method. Display first saves 
the current PostScript state. Then it sets 
up the temporary coordinate system that 
the View uses to draw in the window and 
its clipping area. 

Next, a method containing Objective- 
C code and PostScript commands called 
drawSelf:: draws the View's image. 
Display then sends display messages to 
Views that it owns, called subviews, in- 
forming them to draw themselves. When 
the subviews finish, display restores the 
previous graphical state and exits. 

Although subviews have their own 
local coordinate system, they operate 
within the coordinate system of the 
Views that own them, called superviews. 
All Views in the window are ultimately 
owned by a single View, called a content- 
View. This relationship between Views 



and their subviews becomes a hierarchy 
that determines the order in which Views 
get drawn and how they receive event 
messages. 

This View hierarchy becomes a 
powerful tool for managing images in a 
window. For example, suppose a View 
object is an aircraft control panel that has 
subviews composed of gauges and 
switches. If the coordinates of the control 
panel View change, the coordinates of 
the gauges and switches change as well . 

As another example, suppose you 
want the control panel to display itself. 
You send a display message to the win- 
dow that owns the control panel. The 
window redraws itself, then sends a 
display message to the control panel. The 
control panel View calls its drawSelf: : 
method that redraws its image. The con- 
trol panel View then sends the display 
message to each of its subviews, and they 
in turn execute their drawSelf : : meth- 
ods. In this way the entire control panel, 
gauges and all, is redrawn. 

The Responder object supplies a safety 
net of default behavior for event messages 
should objects in your application fail to 
do so. It does this by defining methods 
for every event message. The action these 
methods take is to pass the event message 
to whatever object is defined as the "next 
responder," which by default is the 
View's super view. 

Since many of the visible objects in- 
herit the Responder's behavior, it sup- 
plies the logic by which Views deal with 
events. For certain events, a View might 
have methods that override the Respond- 
er's behavior. However, for events for 
which the View has no corresponding 
methods, the Responder's behavior takes 
over: The View passes the message up 
the View hierarchy until an object deals 
with it. You normally don't use the Re- 
sponder object yourself. 

Also be aware that all Control objects, 
such as a slider, override much of the de- 
fault behavior defined by Responder. 

Bitmap, Control, and Text Objects 

The Bitmap object stores the bit map of 
an image. You use the Bitmap object to 
display static images, such as pictures or 
icons. It's also useful for storing com- 
plex images that must be drawn quickly 
many times. 

For example, suppose you have an in- 
tricately shaded View object called Mol- 
ecule that you plan to use in a chemistry 
demonstration application. As part of the 
demo, you want the molecule's image to 
bounce rapidly around the screen. To do 
this, you use PostScript commands to 
render the image into a Bitmap. 



In Molecule's drawSelf:: method, 
you "composite" the Bitmap to various 
locations inside your View. Compositing 
consists of the fast multibit pixel opera- 
tors added to Display PostScript by 
NeXT. This way, you use the Bitmap to 
move the molecule's image about the 
screen and avoid the computationally ex- 
pensive task of executing Molecule's 
PostScript commands to redraw it each 
time. 

Control objects implement visible con- 
trols, such as radio buttons, switches, or 
sliders. They use another object called a 
Cell that knows how to draw the control 
and "highlight" it (i.e., darken and then 
lighten the control's image) in response 
to a user event. Cells also save the Con- 
trol's target and action information 
(more on this later). 

The Control object itself handles 
mouse tracking when it receives a 
mouse-down message, and it issues an 
action message in response to a subse- 
quent mouse-up or mouse-down event. In 
the case of a slider control, for example, 
the Control object uses the Cell to display 
the slider's image and move it in re- 
sponse to mouse events. The Control ob- 
ject sets the range of values— perhaps 
representing voltages— that the slider 
emits and directs these values to the ap- 
propriate target object, which in turn ex- 
ecutes a particular action method. 

A Text object, not surprisingly, deals 
with ASCII text. The amount of text that 
can be stored in it is limited only by avail- 
able memory. The Text object also stores 
information that describes the typefaces 
and point sizes used throughout the text. 
Text implements basic text-handling ca- 
pabilities such as text selection (the por- 
tion of text chosen is highlighted), cut, 
copy, and paste operations. Text objects 
can also read and write Microsoft's RTF 
(Rich Text Format) files. 

Perhaps one of the most powerful ob- 
jects in the Application Kit with regard to 
application design is the Archiver object. 
The Archiver object lets you write an in- 
stance of a NeXT application and all its 
objects to an archive file on disk. It also 
reads an application from an archive disk 
file into memory. 

It's important to note that all instance 
variables in each object are saved in this 
archive operation. This means that when 
the archived program is read back into 
memory, the values of its instance vari- 
ables are recovered. In other words, the 
entire state of the application at the time 
it was archived is restored. 

For example, say you're working on a 
manuscript using a text editor applica- 

continued 
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tion. You've got a window of a certain 
size and position on the screen opened to 
a Text object with the text you see here 
stored in it. It's late, and you decide to 
stop work. For this particular applica- 
tion, when you tell it to quit, it issues an 
archive message to all its objects. The 
Window object saves its size and screen 
location in its instance variables. The 
Text object archives the text you've just 
entered, plus information on the various 
fonts you used, what part of the text was 
visible in the window, and even what sec- 
tion of text was highlighted for a planned 
cut-and-paste operation. 

Since every Application Kit object 
knows how to archive itself, this makes 
for an extremely clean application de- 
sign: You don't have to write special 
code to save user preferences or restore 
the application's state to the last session 
in which it was used. 

Since only instance variables are ar- 
chived, however, you should avoid the 
use of global variables in an application. 
If you happen to write an object with un- 
usual storage requirements, you should 
provide methods to properly archive and 
restore the state of the object. While Ob- 
jective-C provides an archiving mecha- 
nism for object-oriented programs, 
NeXT implemented its own archiving 
functions in this object. 

When to Speak, When to Listen 

The Speaker and Listener objects pro- 
vide an object-oriented interface on top 
of Mach's interprocess communication 
system. Both of these objects have a num- 
ber of methods that translate messages 
into the Mach IPC protocol. Speaker and 
Listener are used to send messages be- 
tween applications and also can be used 
to implement high-level interprogram 
communications. 

For example, when you call the "De- 
fine" function from within a NeXT ap- 
plication to look up a word, its Sender ob- 
ject opens a connection to the Webster's 
application. Then a Define message is 
sent in IPC format, which has a character 
string that contains the word in question. 
Webster's Listener has a method that 
looks for such messages. When it re- 
ceives the message, a search begins 
based on the word embedded in the mes- 
sage. When the search ends, the Web- 
ster's application opens a window that 
displays the results of the search. 

Putting It Together 

As you can see, the Application Kit has a 
number of highly useful objects. The 
next thing a programmer must do is as- 
semble these objects into a working ap- 



plication. NeXT's IB application lets you 
do this, and do it quickly. As stated earli- 
er, it's used both to build the user inter- 
face and to establish how the objects 
communicate with one another. 

I'll start with the user interface. You 
select a visible object to be used as a con- 
trol, perhaps a button, from a library of 
control objects presented by IB. Using 
the mouse and keyboard, you alter the 
button's dimensions (you might make it 
bigger) and text display (changed from 
"OK" to "Save File"). 

For IB to operate on visible objects 
this way, the objects must be designed 
carefully. The object's drawSelf:: 
method must use instance-variable values 
and not hard-coded constants. This lets 
you drag an object about on the screen 
where you want it and then adjust its size. 

IB also allows you to modify the 
values of instance variables in an object. 
This lets you change the name of the But- 
ton in the example above. But this capa- 
bility brings me to IB's second function: 
You can change the linkages between an 
application's interface and the objects 
within it. 

The normal course of communication 
between control objects and application 
objects is through a target/action para- 
digm. That is, an event on a control ob- 
ject—that button you just built— sends an 
action message ("save file") to a target 
object. The target object responds by ex- 
ecuting the action method that saves your 
data to a file on the disk drive. 

This target/action paradigm lets you 
design precise message routes between 
the user interface and the methods that 
handle the work. More important, it lets 
you use IB to change these routes to dif- 
ferent objects at a later date. You do this 
by modifying the instance variables that 
determine these connections. 

To see how this is done, I'll give you a 
closer look inside a Control object— spe- 
cifically, a Cell. Recall that Cells store 
target and action information. This is 
done with two instance variables, 
named, appropriately, target and ac- 
tion. Target indicates what object to 
notify when the proper event occurs, and 
action is the action message to be sent. 
As an example, suppose you click on that 
"save file" button. The Button's mouse- 
down method highlights the button. 
When a mouse-up event occurs, the But- 
ton dispatches the message stored in ac- 
tion to the object whose name is stored 
in target. 

IB presents a Connect window that lets 
you define the target/action relationship 
between objects. You select the objects 
you want to work with by dragging their 



images to either a Sender or a Target slot 
in the Connect window. For the object 
designated as a Target, the Connect win- 
dow shows you a list of the object's action 
messages as text. You can't modify the 
message names from the Connect win- 
dow, but you can choose which message 
the Sender emits from this list. If you 
now drag an object into the Sender slot 
and click on the "patch cords" that con- 
nect the two slots, the patch cords close, 
indicating that the target/action relation- 
ship is established. You can optionally 
have the target object direct output to an- 
other object, perhaps a gauge. 

IB's technique of visually establishing 
the message routes in an application is 
simple yet powerful. It makes the pro- 
grammer's job of designing the connec- 
tions between the user interface and the 
application code easy. 

Run-Time Binding 

Making life simpler for the programmer 
required a carefully thought-out design 
for NeXT software. As you can see, this 
design relies heavily on object-oriented 
programming to make it work. However, 
additional effort goes on behind the 
scenes to supply the flexibility IB pro- 
vides in making target/action message 
connections. 

When you compile an object, the char- 
acter strings that make up the object's 
messages are stored in a local message 
table. The compiler also produces two 
other tables. The first is a selector trans- 
lation table that maps a unique binary se- 
lector code to the character string that 
represents the message. The second table 
is a message dispatch table that contains 
pointers to every method defined in the 
class. The selector codes in the selector 
translation table serve as a run-time ref- 
erence to the method names in the mes- 
sage dispatch table. At run time, this 
message dispatch table plays the crucial 
role of directing an object's action mes- 
sage to its target method. 

Recall that when you work on an Ap- 
plication object with IB, the target-action 
connections and their messages are 
stored in IB's definition file. As the ap- 
plication starts, these definitions are 
loaded by the Application object. The 
run-time system uses the definitions to 
establish the contents of each Control's 
target and action instance variables. 

When an event occurs, the affected 
Control translates the message stored in 
action into a selector code. The selector 
code is sent to the target object, as deter- 
mined by the contents of target. The 
system then searches the message dis- 
patch table of the target object for the se- 
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lector code that was emitted by the Con- 
trol. Now you see the reason for the 
selector code: It's faster to do a binary 
comparison than the character-by-char- 
acter comparison required if the actual 
text of the message strings was used for 
the search. If a match occurs, the corre- 
sponding pointer in the message dispatch 
table directs the thread of execution to 
the appropriate method. If there is no 
match, the search resumes in the mes- 
sage dispatch table of the object's super- 
class. This mechanism for establishing 
links between the messages and their tar- 
gets at run time is known as run-time 
binding. 

The benefits of run-time binding are 
twofold. First, it lets objects send mes- 
sages to other objects without regard for 
the target's class until run time. Second, 
it permits modification of the applica- 
tion's user interface without recompiling 
the application. The price you pay for 
this binding mechanism is performance: 
It takes about twice as long for a target 
method to receive a message versus using 
a subroutine call. Considering the power 
of the NeXT computer and the flexibility 
in designing the application interface, 
this trade-off is reasonable. 

NextStep makes extensive use of ob- 
ject-oriented programming concepts. 
First, OOP packages code into function- 
al modules that can be effectively used 
without knowledge of their contents (the 
"black box"). For example, the intricate 
event-loop code that manages the user in- 
terface is encapsulated in the Application 
object. 

Class inheritance allows Application 
Kit objects to "borrow" behavior, as 
from the Responder object. Inheritance 
also lets programmers customize exist- 
ing objects for unique behavior without 
writing the object from scratch. 

Finally, run-time binding provides a 
powerful but flexible means to simplify 
application design without whiling away 
the hours compiling source code. Next- 
Step uses all these aspects of OOP to pro- 
vide a revolution in software design. 
While I've only watched NextStep being 
used, I'm eagerly looking forward to the 
chance to try it myself. ■ 
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Actor 

A single-inheritance language 
that can be incrementally 
compiled 

The Whitewater Group 
Technology Innovation Center 
906 University Place 
Evanston, IL 60201 
(312) 491-2370 
Inquiry 988. 

AdaFlow 

A software-design tool 
for Macintoshes doing Ada 
systems design 

Iconix Software Development, 

Inc. 

2800 28th St. 

Suite 320 

Santa Monica, CA 90405 

(213) 458-0092 

Inquiry 989. 

Analyst 

Assistant 

Humble 

A variety of Smalltalk 
applications 

Xerox Special Information 

Systems 

250 North Halstead St. 

P.O. Box 5608 

Pasadena, CA 91107 

(818)351-2351 

Inquiry 990. 

Color Smalltalk 

Tektronix, Inc. 
P.O. Box 500, M/S 50-470 
Beaverton, OR 97077 
(503) 627-1497 
Inquiry 991. 

C.Talk 

A software-development 
environment that has both C and 
Smalltalk language features 

CNS, Inc. 

7090 Shady Oak Rd. 

Eden Prairie, MN 55344 

(612)944-0170 

Inquiry 992. 



Designer C + + 

A development environment 

Oasys, Inc. 
230 Second Ave. 
P.O. Box 8990 
Waltham, MA 02254 
(617) 890-7889 
Inquiry 993. 

Eiffel 

A software-engineering language 
and environment 

Interactive Software 
Engineering, Inc. 
270StorkeRd. 
Suite 7 

Goleta,CA93117 
(805) 685-1006 
Inquiry 994. 

GAIA 

An Ada environment framework 

Honeywell Systems and 
Research Center 
3660 Technology Dr. 
Minneapolis, MN 55418 
(612) 782-7599 
Inquiry 995. 

G-BASE 

A DBMS for Usp and Unix 

machines 

G-LOGIS 

A programming language 

Graphael, Inc. 
255 Bear Hill Rd. 
Waltham, MA 02154 
(617) 890-7055 
Inquiry 996. 

GemStone 

A multiuser DBMS 

Servio Logic Development Corp. 
15025 Southwest Koll Pkwy., 1A 
Beaverton, OR 97006 
(503) 644-4242 
Inquiry 997. 

IRIS 

A database research prototype 

Hewlett-Packard Laboratories 
P.O. Box 10490 
Palo Alto, CA 94303 
(415) 857-4233 
Inquiry 998. 



KnowledgePro 

An object-oriented language, 
expert system, and hypertext 
system 

Knowledge Garden 
473A Maiden Bridge Rd. 
Nassau, NY 12123 
(518) 766-3000 
Inquiry 999. 

Lab view 2.0 

An icon-based graphical 
programming language for 
the Macintosh 

National Instruments Corp. 
12109 Technology Blvd. 
Austin, TX 78727 
(512)250-9119 
Inquiry 1000. 

Layout 

A software-development system 
and hypertext product 

Matrix Software Technology 

Corp. 

One Massachusetts Technology 

Center 

Harborside Dr. 

Boston, MA 02128 

(617) 567-0037 

Inquiry 1001. 

MacApp 

A Macintosh application- 
de velopment frame work 

Apple Computer, Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408)973-4831 
Inquiry 1002. 

Max2 

OOPS board for ATs 

International Meta Systems, Inc. 
23844 Hawthorne Blvd. 
Suite 200 

Torrance, C A 90505 
(213) 375-4700 
Inquiry 1003. 



Objective-C 4.0 

The Objective C Compiler 

ICpak 201 Graphical User 

Interface 

Objective-C Interpreter 

The Stepstone Corp. 

75 Glen Rd. 

Sandy Hook, CT 06482 

(203)426-1875 

Inquiry 1004. 

Papillon 

Traveling Software, Inc. 
18702 North Creek Pkwy. 
Bothell,WA98011 
(206) 483-8088 
Inquiry 1005. 

Prograph 

A pictorial dataflow language 

TGS Systems, Inc. 
1 127 Barrington St. 
Suite 19 
Halifax, NS 
Canada B3H2P8 
(902) 429-5642 
Inquiry 1006. 

Smalltalk/V 
Smalltalk/ V 286 
Smalltalk/V MAC 

Languages and development 
environments 

Digitalk, Inc. 

9841 Airport Blvd. 

Suite 604 

Los Angeles, CA 90045 

(213)645-1082 

Inquiry 1007. 

SmalltaIk-80 

A development language and 

environment 

Cynergy 

An interactive programming 

environment for C+ + 

Navigator 

A graphical user interface 

ParcPlace Systems, Inc. 
2400 Geng Rd. 
Palo Alto, CA 94303 
(415) 859-1000 
Inquiry 1008. 



270 BYTE- MARCH 1989 



Circle 295 on Reader Service Card 



The C + + Compiler 


Trellis/Owl 


Zortech, Inc. 


A programming language and 


366 Massachusetts Ave. 


development environment 


Suite 303 


Digital Equipment Corp. 


Arlington, MA 02174 


Three Results Way 


(617) 646-6703 


P.O. Box 1003 


Inquiry 1009. 


Marlborough, MA 01752 






(508) 467-4806 




The Oregon C + + Software 


Inquiry 1012. 


Development Environment 






Oregon Software, Inc. 


Vbase 


6915 Southwest Macadam Ave. 


A database with integrated 


Suite 200 


languages 


Portland, OR 972 19 


Ontologic, Inc. 


(503) 245-2202 


47 Manning Rd. 


Inquiry 1010. 


Billerica, MA 01821 






(508) 667-2383 




The Smalltalk Collection 


Inquiry 1013. 


A library of Smalltalk 




applications and classes 




Knowledge Systems Corp. 




2000 Regency Pkwy. 




Suite 270 




Cary,NC27511 




(919)481-4000 




Inquiry 1011. 
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The Object-Oriented Programming, Systems, Languages and 


Applications (OOPSLA) '88 Conference Proceedings. The Association 


of Computing Machinery (11 West 42nd St., New York, NY 10036). 


Shriver, Bruce, and Peter Wegner, 


eds. Research Directions in 


Object-Oriented Programming. Cambridge, MA: The MIT Press, 


1987. 




The Smalltalk/V Tutorial and Programming Handbook. Digitalk, 


Inc. (9841 Airport Blvd., Suite 604, Los Angeles, CA 90045). 


Stroustrup, Bjarne. The C+ + Programming Language. Reading, 


MA: Addison- Wesley, 1987. 




Weiner, Richard S., and Lewis Pinson. Introduction to Object 


Oriented Programming and C+ + . 


Reading, MA: Addison- Wesley, 


1988. 




Weiner, Richard S., and Lewis Pinson. Introduction to Object 


Oriented Programming in Smalltalk. Reading, MA: Addison- Wesley, 
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SVS FORTRAN-386 

The Real World Solution 

• Supports Intel 80287/80387 & Weitek Coprocessors 

• 100% Royalty Free License on Developed Software 

• Free DOS Support Library with Source Code 

• Accesses up to 16 MBytes of Memory 

• Source Level Symbolic Debugging 

• Uses 32-bit Instructions 



Put the full power of the 80386 
into your programs. Using SVS 
FORTRAN-386 compiler & 
Phar Lap's 386 Linker you can 
break DOS's 16-bit instruction 
and 640K memory limit. With 
SVS you can cut a typical 
program's run-time in half, while 
using up to 16 Megabytes of 
memory. 




Prices: 

SVS FORTRAN-386 $695 

SVS PASCAL-386 .$695 

Phar Lap-386 ASM/LINK $495 

Scitech Scientific Package* $325 

Scitech Plotting Package $325 

Maintainability Analysis Tool $895 

• with Source Code 

For more information call: 

1-800-346-5159 

In CA call (415) 960-5931 



Su pporting Software Tools: 

• Maintainability Analysis Tool 

• Scitech Plotting Package 

• Scitech Scientific Package 

The Scientific Package includes 
mathematical routines which are 
compatible with the IBM Scientific 
Library found on mainframe 
computers. It also includes matrix 
operations, Fast Fourier Transform 
(FFT) and many statistical routines. 




Science Applications 
International Corporation 

5150 Camino Real, Suite C-31 
Los Altos, California 94022 




For the IBM 

PC, XT, AT, PS/2 

and PC DOS* or MS DOS* 

SOLID STATE DISKETTE AND DRIVE EMULATORS 

New Dual Disk Models 

• NEW PCE/2 Dual disk model— up to 1.2MB of read only 
EPROM memory or 770K of EPROM as the primary "boot" 
diskette with a secondary diskette with up to 770K of 
SRAM of read/write memory. 

• NEW PS/2 Dual disk model— up to 1.44MB of read only 
EPROM memory as the primary "boot" diskette and a 
secondary diskette with 128K of SRAM read/write memory. 

R0MDISK PCE MODEL STANDARD features 

• In-board and interchangeable Cassette models using 
EPROM, Flash EPROM and SRAM technology. 

• Onboard EPROM programmer— simply copy a diskette to 
program the EPROMs. 

• Two Autoboot modes, a File (read) and a Programming mode- 
automatic disk drive designation set-up during booting. 

• Flash EPROM models are electrically eraseable. SRAM models 
are battery backed. EPROM models are ultraviolet eraseable. 

• List prices with memory ICs from $295. OB*! prices and 
models available OEM with or without memory ICs. 

CURTIS, INC. 

2837 North Fairview Ave. • St. Paul, MN 55113 
612/631-9512 Fax 612/631-9508 
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' IBM PC. XT, AT. PS/2 and PC DOS are trademarks of IBM; MS DOS is a trademark of Microsoft 
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Seven great reasons 
to join BIX. 
The on-line service 
for computing professionals 

*New menu interface: 

The new BIX menus provide a convenient 
map of the system and include powerful 
options like the BIX Index where you can 
search all the BIX conferences. The Quick 
Download option will collect all of your mail 
messages and new conference messages and 
send them to you saving valuable on-line time. 

♦ ♦ ♦ 

What BIX costs: How you pay 

One time registration fee: $39 

Hourly Charges: 
Off-Peak Peak 

(Your time 7PM-6AM 6AM-7PM 

of access) $11 $20 

Charge to Visa, Mastercard, American 
Express or ask about our corporate billing. 

BIX Help Line 

800/227-2983 
603/924-7681 in New Hampshire 

Join BIX right now: 

Set your computer's telecommunications 
program for full duplex, 8-bit characters, no 
parity, 1 stop bit. Call 800/336-0149 and ask 
for your local Tymnet number. Dial Tymnet 
and respond as follows: 

You Enter 

a 

bix 
new 



'Over 200 microcomputer- 
related conferences: 

Your BIX subscription connects you with 
experts on Macintosh, IBM PC and 
compatibles, the Apple II family, Amiga, 
r Atari, and UNIX machines. Join our OS/2 
r conference and learn about the new present- 
ation manager. 

*Microbytes daily— the award winning 
on-line news service: 

Get up-to-the-minute industry news and new 
product information covering the IBM, 
IBM-compatible, Apple Macintosh and 
workstation markets. 

*The full text of BYTE Magazine: 

Each month BIX publishes the complete text 
of BYTE available on-line before the magazine 
is printed. Plus each issue since August 1988 
is available for searching. 

* Vendor support: 

Hundreds of hardware vendors and software 
publishers use BIX to support their products. 
Get answers about new releases and tips on 
how to use products. 

'Software libraries: 

Including libraries for PCs, Macs, Apple II, 
Amiga and Atari. Join the "FromByte" area 
to get listings from BYTE articles. 

'Electronic mail: 

BIX is the only service that offers binary mail 
attachments. Now you can send spreadsheets, 
pictures, word processing documents, or desk- 
top publishing files. You can even use BIX mail 
to distribute software updates. 



Tymnet Prompt: 

[x] [xx] or terminal identifier 
login: 



name: 



After you register on-line you get the BIX 
Main Menu and you can begin to explore the 
exciting world of BIX. 



BIX 



One Phoenix Mill Lane, Peterborough, NH 03458 1-800-227-2983 ♦ In NH (603) 924-7681 
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BIX CALENDAR 



MARCH 



MAR 



Display this month's 
BIX activities: 



WEDNESDAY, 3/8 

Michael Ward, Moderator, Libraries Conference; Computers in Libraries, 1 1 PM EST 
(join libraries/cbix) 

SUNDAY, 3/12 

Larry Loeb, Editor, Mac Exchange; The Academic Mac (Macs in colleges), 9PM EST 
(join mac.novice/cbix) 

TUESDAY, 3/14 

Don Osgood, Consultant, Eagle Engineering, Inc.; The Workhorse AT, 9 PM EST 
(join ibm.at/cbix) 

THURSDAY, 3/30 

Gary Kendall, Group Moderator, Operating Systems; Large Databases, 1 1 PM EST 
(join dbms/cbix) 



Focus on Object-Oriented Programming 

Follow-up discussions and code samples support- 
ing this month's In-Depth section on object-oriented 
programming (OOP) will be held in the following 
conferences: 

Smalltalk Conference 
(Language Group Menu) 

Topic Description 



C. Plus. Plus Conference 
(Language Group Menu) 



expert, forum 
goodies 

literature 
appprog 

oopsla 

macst 

st87 

visprog 
novice 



Experts discuss OOP Concepts 
Smalltalk source code that can 
be downloaded 

Citations from journals about OOP 
Applications programming in 
object-oriented languages 
News from the OOPSLA 
Conference 
Macintosh Smalltalk 
implementations and applications 
The new Smalltalk standard (aka 
Virtual Image 3) 
Visual Programming 
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he 80286 pro- 
cessor is the 
chip that not 
so long ago 
brought AT- 
class computers more power 
than PC-compatible machines 
had ever produced before. But 
is it outmoded and obsolete 
now? Has it been replaced by 
the 80386 and its low-speed 
cousin, the 80386SX? 

That's what Intel (which 
designed all three chips and is 
the exclusive manufacturer of 
the latter two) has been sug- 
gesting ever since it intro- 
duced its new generation of 

chips. After all, says Intel, 

the 80386 clocks faster, ad- 
dresses more memory, and 
runs more software than the 
80286. 

But in recent months, two 
other companies that make 

80286 chips, Advanced Micro Devices and Harris Semicon- 
ductor, have been singing a different tune. Both companies 
have speeded up the 80286 to what were previously 80386-only 
speeds. Harris's fastest 80286 CPU runs at 20 MHz (faster 
than the 80386SX and as fast as many 80386s). AMD's fastest 
chip is a 16-MHz 80286, but the company expects to be making 
a 20-MHz chip next year— and both AMD and Harris expect to 
create a 25-MHz version within a year. 

The two chip makers aren't alone in singing the praises of the 
80286: 

Gordon Campbell of Chips & Technologies says the 80286 is 
"hands down the most effective in the industry." "We'll see a 
10-year life cycle for the 80286, and almost 10 years of 
growth," says Campbell. 

Joel Jewittof Everex says that "the demand for 80286 proces- 
sors (the high-end ones) will remain strong," since their per- 
formance capabilities are comparable to the 80386, and their 
price/performance ratio is much better. 

Andrews Czernack of Zenith points out that low-power ver- 
sions of the 80286 are perfect for portables. 

Russ Werner of Microsoft says the 80286 is the least expen- 
sive chip with the power to run graphical interfaces and multi- 
tasking. 

Larry Fortmiller of AST sees another perspective: "Buying 
an 80386SX is a political decision, not a technical one. People 
are asking their DP managers for 80386 machines; the pressure 
is on to get them, even when a fast 80286 would probably be 
more than adequate. The 80386SX lets a manager put an 80386 
on the desks of people who don't really need the full power of 
an 80386 but who think that they have to have the latest 
hardware." 

But while 80286 chip and clone makers fight to win back the 
hearts and minds of users who want the very newest— and Intel 
and 80386 clone makers fight to keep them to themselves— the 
real advantages of each chip may be getting lost in the shuffle. 
There are advantages to each CPU— and the newest isn't always 
the best. 



Is the battle 

between the Intel 80286, 

80386, 

and80386SX 

just a family feud? 

Or does it make a difference 
to you? 



80286 versus 80386 

Ironically, when an 80286 
and an 80386 are running 
DOS programs at the same 
speed, they achieve roughly 
the same performance. When 
Intel first introduced the 
80386, it ran substantially 
faster than the 80286s that 
were available at the time. But 
with AMD's 16-MHz 80286 
and Harris's 20-MHz chip, 
the 80386 no longer has the 
advantage that its wider regis- 
ters once gave it. Either CPU 
can run OS/2, as well as all 
MS-DOS software. 

But the two chips aren't 

identical by any means. The 

80386 can run all the soft- 
ware that the 80286 can, but 
the converse isn't true. True 
power users want the ability 
to do real multitasking. Even 
though there are versions of 
Xenix and other multitasking operating systems for the 80286, 
multitasking doesn't become really secure until the processor 
is designed for it. 

It is not an easy task to make the 80286 perform multitasking 
or mode switching (moving between protected mode and un- 
protected mode). The mode is determined by the logic of one of 
the processor pins when the processor is either powered up or 
reset. The BIOS can specify the state, but you can change the 
mode only by resetting the 80286. Jerry Pournelle describes the 
process this way: "You have to clunk it over the head and knock 
it out. When it's waking up— but before it realizes it's been re- 
set—you shout: 'Stop! Stop! Don't reset! It's all a terrible 
dream.'" 

The 80386, on the other hand, is designed for simultaneous- 
ly running multiple operating systems with multiple protected- 
mode virtual 8086s (for each MS-DOS process) and, at the 
same time, a real-mode 80386. The 80386 processor handles 
memory management far more efficiently and with greater 
flexibility than the 80286 does. 

These might seem like strong reasons to choose an 80386 
machine. And they are, if you require efficient multiprocess- 
ing. But most application programs do not require the features 
of the 80386 if they are run in the traditional PC manner, one at 
a time. 

According to both AMD and Harris, when you run a typical 
application on an 80386, it's likely to be slower than on an 
80286. Because of design differences between the two CPUs, 
that may be true— in theory. But a BYTE Lab comparison of 
computers built around both chips indicates that if there's a dif- 
ference, it's very slight. A 20-MHz 80286 is just about the 
same as a 20-MHz 80386. 

What Makes Fast Fast? 

However, there are other factors besides CPU speed that can 
affect how fast a computer runs software. One is the speed of 
memory— how many CPU wait states the RAM requires to 

continued 
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The 80386 Power Users 



I 



f your plans include any* of the fol- 
lowing, you need an 80386 machine: 



• Unix V/386, from Interactive (Santa 
Monica, CA), and Locus, Microport, 
and Xenix-386, from SCO (Santa Cruz 
Operations, Santa Cruz, CA). These all 
require the Intel 80386 to run: They are 
licenses of the Unix operating system 
that have been specifically designed to 
take advantage of the multitasking 
strengths of the 80386. Each publisher 
also offers either Merge 386 or VP/ix, 
which are extensions to the operating 
system that allow it to run multiple vir- 
tual 8086s with MS-DOS concurrently 
with Unix. Unix is a multiuser operat- 
ing system that provides for facilities 
similar to a LAN's but without many of 
the hardware expenses and hassles. 

• Windows/386, from Microsoft (Belle- 
vue, WA). The 80386 version of this 
well-known DOS extender takes full 
advantage of the 80386, offering true 
multitasking. This product is as close to 
Presentation Manager as you will get 
without running OS/2. 

• VM/386, from IGC (Santa Clara, 
CA). This is another, less graphically 
oriented way of using the 80386 to run 
concurrent DOS applications. 

• DESQview 386, from Quarterdeck 
(Santa Monica, CA), is the most popular 
DOS extension for multiprocessing. 

• Concurrent DOS 386, from Digital 
Research (Monterey, CA), the origina- 
tors of the CP/M operating system and 
GEM. It lets you attach as many as nine 
terminals to the 80386 machine. Each 



Ben Smith 

terminal can be running a separate DOS 
product. This is actually multiuser, 
multitasking DOS. 

• PC-MOS/386, from The Software 
Link (Atlanta, GA). This is another 
multitasking DOS that uses special dot 
(.) prefixed commands to manage the 
tasks. 

• Omniview, from Sunny Hill Software 
(Seattle, WA). This one is especially 
well suited to working with networks, 
and it also takes advantage of the multi- 
tasking abilities of the 80386. 

• Theos 386, from Theos Software 
Corp. (Walnut Creek, CA). A com- 
pletely different multiuser, multitask- 
ing operating system specially designed 
for transaction processing and real-time 
processing such as manufacturing/pro- 
cess control. 

• Soft-ICE, from Nu-Mega Technol- 
ogies (Nashua, NH). This debugger 
runs the target application as one pro- 
cess in a virtual 8086 machine while 
watching it from another process. 

• Turbo Debugger virtual-mode opera- 
tion. From the Borland (Scotts Valley, 
CA) Turbo Professional developer's 
packages, it has similar facilities to 
those of Soft-ICE. 

• Paradox 386, also from Borland. It is 
the most popular of the application pro- 
grams (as opposed to operating sys- 
tems) that specifically use the 80386. 
Paradox 386 was developed with Phar 
Lap DOS-Extender (see below) to take 
advantage of the 80386's ability to ad- 
dress very large blocks of memory as 
one continuous block. If more memory 



is required than is physically available, 
virtual memory automatically fills the 
requirement. These 80386 memory 
management features plus the 32-bit op- 
eration can improve an application's 
performance by upto a factor of five on 
the same computer. 

• 386 DOS-Extender, from Phar Lap 
(Cambridge, MA). This is a set of de- 
velopment and run-time tools that allow 
MS-DOS applications to take advantage 
of the 80386. Though Paradox 386 is 
the best known of the products using 
these tools, over one hundred other ap- 
plication programs use them. 

In the general-use category, most 
programs that need to include network 
drivers use the 386 DOS-Extender to 
overcome the 640K-byte limitation of 
MS-DOS. Many minicomputer and 
mainframe CAD/CAE programs have 
been moved to 80386 machines. These 
products include Anvil 5000PC from 
Manufacturing & Consulting Services 
(Irvine, CA); Workview 3000 from 
View Logic Systems (Marlborough, 
MA); and Future Designer 386 from 
Futurenet (Chatsworth, CA). 

In addition, there are programs for 
finite element analysis, linear program- 
ming, and, of interest to mathemati- 
cians, Mathematica 386, the phenome- 
nal symbolic math modeling and 
graphics program. 

Ben Smith is a technical editor for 
BYTE. You can reach him on BIX as 
"bensmith. " 



keep up. A second is whether there's a floating-point unit (typi- 
cally an 80287 or 80387 FPU) in the system. 

Wait states slow down the CPU's ability to work: The proces- 
sor must spend a significant amount of time waiting to get data 
or instructions from memory. Zero-wait-state machines are 
available, but some computers using inexpensive RAM may 
have two wait states or more. Other computers use a cache to 
cut the wait states to a minimum. 

Curiously, the 80286 handles wait states slightly better than 
the 80386— but both processors lose about 10 percent to 1 5 per- 
cent of their processor speed for every wait state required. For 
example, a 20-MHz CPU with two wait states will run only 
about as fast as a 16-MHz CPU with no wait states. It is clear 
that the fewer wait states required, the faster the computer will 
run. 

While wait states slow a CPU down, a floating-point unit can 
speed it up significantly— but only if the software being used 
can make heavy use of the FPU for number crunching. This is 



where the 80386 has an advantage, and it's a big one: It can use 
either an 80287 or an 80387 FPU; the 80286 is limited to an 
80287. 

Right now, there are no high-speed 80287s to match the fast 
80286s from Harris and AMD. As a result, an 80386 with an 
80387 is significantly faster than an 80286 with an 80287. (An 
80386 with an 80287 shows no significant improvement over an 
80286 with an 80287.) Although AMD has promised a faster 
version of the 80287, it's not likely that you'll see it in com- 
puters before the end of this year. 

The 80386 machines are typically much more expensive 
than equivalent 80286 machines— by about 30 percent. But 
while the 80386-based systems generally have a higher price 
tag, they are also likely to come with faster hard disk drives, 
I/O, and video. These features let software run at top speed. 
You can get similarly high-speed hard disk drives and video 
systems for an 80286-based system, but it's less likely that 

continued 
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Figure 1: The 80286 CPU architecture. Though there are provisions for many sophisticated memory management 
and process-control features, the majority of applications only use the chip as a fast and efficient 8086. 
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Figure 2: The 80386 CPU architecture. The only major difference between the 80386 and the 80386SX is the number 
of lines in the internal physical address bus and in the external data bus. 
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Battle 
oftheSXs 

Michael E. Nadeau 

Debating the pros and cons of the 
80386SX CPU from the user's 
point of view has been mostly an intel- 
lectual exercise. Until recently, the only 
machine available was the Compaq 386s 
(see "SX Appeal" by Jeff Holtzman in 
the November 1988 BYTE). With more 
systems being introduced, we are now 
seeing the range of performance, price, 
and configuration that other vendors 
might offer. 

BYTE has also looked at two other 
80386SX machines: the Twinhead 
Superset 490 Model A and the NCR 
PC916sx. These units represent two 
very different design philosophies. The 
Superset 490 uses a standard mother- 
board design in a small-footprint box 
with only four 16-bit expansion slots, 
which mount horizontally. The NCR is 
a backplane design in a full-size case 
with six open slots (two 8-bit and four 
16-bit). The price difference between 
the machines is significant, too: $3399 
for the Superset 490 and $5195 for the 
PC916sx in base configurations. 

Twinhead Superset 490 

Our Superset 490 unit was a preproduc- 
tion model, though Twinhead said it 
was equivalent to the models that would 
be shipping as of January. It runs at 16 
MHz with zero wait states. Our unit 
came with a 1.2-megabyte 5V4-inch 
floppy disk drive, a 40-megabyte 28-ms 
MiniScribe hard disk drive, the optional 
80387SX math coprocessor, a 101-key 
Qtronix keyboard, and 1 megabyte of 
memory on the motherboard. Also stan- 
dard are serial, parallel, and mouse 
ports; a three-button mouse (which we 
did not receive); a clock/calendar, and 
Twinhead 's Magic Combo graphics 
card and driver. Magic Combo converts 
a 640- by 200-pixel color display into a 
720- by 350-pixel mode that emulates 
monochrome formats. It is supposedly 
compatible with IBM MDA, CGA, 
HGCA, and Plantronics standards. 

The Superset 490 uses the Phoenix 
Neat 286 BIOS with the P9 modification 
for the 80386SX CPU. It also sports an 
Eagle graphics BIOS that supports the 
Magic Combo card. The main board 
can hold up to 8 megabytes of memory. 

Performance is the story. We ran only 
the low-level system benchmarks. On 
the CPU index, the Superset 490 bet- 
tered the Compaq 386s (1.93 vs. 1.86) 




but was slower than the Dell 220 (2.72) 
and the 16-MHz IBM PS/2 Model 70- 
E61 (2. 1 1). On the FPU index, it bested 
the Dell 220 with its 80287 chip (4.91 
vs. 1 .73) but fell behind both the Com- 
paq 386s and the Model 70 (5.03 and 
5.50, respectively). (See table A.) 

NCRPC916sx 

The NCR unit bears a closer resem- 
blance to a high-end 80386. It has more 
expansion slots, a beefier power supply, 
a 1.44-megabyte S^-inch floppy disk 
drive, VGA graphics, NCR's own 
BIOS, and 1 megabyte of 80-ns memory 
on the processor board, which you can 
expand up to 5 megabytes. The remain- 
ing standard features are similar to 
those on the Twinhead. The unit is also 
speed-switchable between 8 and 16 
MHz. The 80387SX math coprocessor 
is an option. 

The PC9 1 6sx actually has eight slots, 
but one is taken by the 80386SX proces- 
sor board and another by what NCR 
calls a Personality Card, which inte- 
grates the disk controllers, serial and 
parallel interfaces, and VGA card. 

NCR has priced this system at $5199, 
close to the Compaq 386s. This is a 
computer for people who are willing to 
pay for a well-known name and want all 
their expansion opportunities open. In 
fact, NCR calls its design Incremental 
Workstation Architecture, which 
means you can drop in an 80386 proces- 
sor later if you need the extra power. 



As table A shows, performance is 
similar to the Superset 490, with a 1 .87 
CPU index. 

Where's the Beef? 

On the surface, there seems little reason 
to buy an 80386SX system. You can get 
more powerful 80286 machines for less 
and 80386 machines for slightly more. 
However, if you have an eye toward run- 
ning 32-bit software on a 16-bit budget, 
the SX might make sense. 

With that in mind, Twinhead seems 
to have the more reasonable approach. 
The best-selling PCs are still the 80286- 
based systems by a wide margin. Twin- 
head and other like-minded vendors are 
apparently hoping to siphon off sales 
from the high-end 80286s with the 
stripped-down 80386 computers. It 
might work if the price difference be- 
tween the 80386 and 80386SX CPUs 
holds. After all, look what Henry Ford 
did with his V-8 in 1932. 

On the other hand, NCR seems to 
have designed a computer that can be 
configured to meet a wide range of cus- 
tomers' needs. That flexibility comes at 
a price: Like the Compaq 386s, a fully 
configured PC916sx could easily cost 
over $10,000. At that level, customers 
have to ask themselves why they aren't 
buying a true 80386 system. 

Michael E. Nadeau is associate manag- 
ing editor for BYTE. He can be reached 
on BIX as "miken. " 



Table A: Indexes of low-level performance benchmarks. 
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you'll find such high-performance features included as stan- 
dard equipment. 

The Review Update in the December 1988 BYTE ("Bench- 
marks at a Glance") summarizes the BYTE Lab's benchmark 
results for several dozen computers we've tested. For the most 
part, computers with the 80386 are faster overall than those 
with the 80286— even when the processors run at the same 
speed; this is probably because of the extra standard features of 
the 80386 computers. 

If you're in the market for a speedy number cruncher, a fast 
80386 with an 80387 FPU is the fastest you can buy right now— 
and for most of this year. 

The 80386SX 

Whatabout the Intel 80386SX? That's the version of the 80386 
that has a 16-bit data bus like the 80286 (instead of the regular 
80386's 32-bit data bus). Because the same amount of data is 
being squeezed through a narrower doorway, it can't perform 
at the level of an 80386— yet it's still almost as expensive as 
one. 
There are some discouraging facts about the 80386SX pro- 



o 



ur tests 

of early 80386SX machines show that 

a fast-enough 80286 computer can 

offer all the speed an 80386SX 

machine has— and typically for a 

much lower price. 



cessor. First, it can't run any faster than 16 MHz. Intel plans to 
work on faster versions, but only after it has filled the current 
demand for the 16-MHz model and its supporting family of 
chips. 

AMD claims that the 80386SX is significantly slower than 
an 80286. This is based on their comparison of the Compaq 
386s computer to the Everex Step 286/16. Our tests of early 
80386SX machines show that a fast-enough 80286 computer 
can offer all the speed an 80386SX machine has— and typically 
for a much lower price. (See the text box "Battle of the SXs" on 
page 278.) 

The 80386SX is a relatively slow, relatively expensive CPU. 
A math coprocessor makes a difference— but even with an 
80387SX FPU, a 16-MHz 80386SX is no faster than a 20-MHz 
80286 with a much slower 80287 FPU. In addition, several 
clone makers have complained privately that 80386SX CPUs 
are in very short supply (Intel is the only source of the chips); 
this suggests that they won't be dropping much in price in the 
near future. 

What do you get for paying a premium price? Only one real 
benefit: the ability to run 80386-based software. DESQview 
386, Unix V/386, and special applications such as Borland's 
Paradox 3 8 6 are a 1 1 written specifically t o take advantage o f the 
803 86 's special features, and to skirt the restrictions of the 16- 
bit operating systems MS-DOS and OS/2. But your common, 
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everyday MS-DOS software doesn't take advantage of any of 
the benefits of the 80386. 

Back to the Future 

Microsoft predicts that most IBM PC-compatible computers 
will continue to run MS-DOS until at least 1990, when there 
will finally be a significant number of programs for OS/2. An 
80386 version of OS/2 isn't likely to arrive until 1990 or 1991, 
and even then, most OS/2 software will still run on 80286- 
based machines. 

On the other hand, if you are buying for the long-term future, 
there is no question that the 32-bit operating systems and appli- 
cations will have a longer shelf life. The new thrust of applica- 
tions development is for Unix V/386 and for the eventual 32-bit 
version of OS/2. Even now, Intel is working on the 80486 
(though it is rumored to be just an incremental step from the 
80386). 

If you want to use software and operating systems that have 
been written specifically for the 80386 (see the textbox "The 
80386 Power Users" on page 276), the 80386SX may offer 
some hardware savings as long as the 32-bit SIMMS remain a 
valuable commodity. Or, if you use software that might gain 
some efficiency from the 80386 (e.g. , if you need raw number- 
crunching power), the ability to use the 80387 math copro- 
cessor would make an 80386 a worthwhile investment. In such 
a case, even if you are not running an 80386 operating system, 
an 80386-based computer may still be your best bet at the pres- 
ent time. 

Test your software on both 80286 and 80386 machines be- 
fore buying. You'll pay a premium for an 80386; make sure you 
get the additional performance you're paying for. The 80386 
may be sexy, but that's not a good enough reason for buying an 
80386-based machine. 

Finally, if your main consideration is to continue to run the 
software you run now, let price and performance be your 
guide. Your best bet is probably an 80286 machine— but make 
sure that the typically lower prices of 80286 machines don't 
saddle you with a slow hard disk drive, slow memory, or a slow 
video system. 

No, the 80286 isn't dead. Until prices come down and per- 
formance improves on the 80386 family, the 80286 is still the 
CPU of choice in the price/performance arena. The 80386 has 
an advantage only if it's using an 80387 coprocessor or if you 
want to use software that depends on the 803 86' s instructions. 
For the next year at least, the 80286 will still give you far more 
bang for your buck. ■ 

Frank Hayes is a BYTE associate news editor based in San Fran- 
cisco. He can be reached on BIX as "frankhayes. " 
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ERROR CORRECTING 
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mOXOn MAX2400 

STATE-OF-THE-ART FEATURES OF THE MAX 2400 

* Hayes Compatible 

* Transmits and receives at 2400, 1200, or 300 bps with automatic bit selection 

* Advanced adaptive equalization and signal (Uterine technology for superior perfc 
and compatibility with other modems 

* Signal compatibOty with Bell 103, 212A, and CCnT V21 bis modems 

* Automatic RS-232 signal reconfiguration permits use of most cables 

* Asynchronous/ synchronous operation 

* Automatic connection and tone sensing 

* Tone or pulse dialing 

* Auto-dial and Auto-answer modes 

* Automatic self test confirms system readiness on power up 

* Call progress monitoring and tone indicators 

* LED status indicators and slide volume control 

* Includes modem, power supply, modular telephone cable and user's guide 

TO ORDER, CALL 1-800-626-6343 

IF YOU THINK THIS PRICE IS RIGHT, ASK FOR A CATALOG 
OF OUR FULL LINE OF COMPUTER PRODUCTS 

COPPER ELECTRONICS, INC. 

4200 Produce Rd. 



/""x"-\ 

(McxtorCora ) 



Louisville, KY 40218 
FAX #: 502-968-0449 





NEW AUTO MODEMS 



2400bps, 1200bps 
Stand alone, pc card 
with MNP modem 




& WILL BE NEW 

9600bps modem 

X.25, X.32 PAD 

NEW 80386-SX mainboard 
P9 daughter board & NEAT set 
other mainboards. 

WELCOME OEMany 

COLLABORATION or a 

TAIWAN DISTRIBUTOR for your components 

& Systems. MNP is a registered trademark of Microcom Inc. 

ASTA ELECTRONIC SYSTEMS CORP. 
ROOM 1000, NO. 432, KEELUNG RD., 
SEC. 1, TAIPEI 10548, TAIWAN, R.O.C. 
TEL: 886-2-7551657 (rep.) 
FAX: 886-2-7071338 




THE HIGHEST PERFORMANCE 
BOARD IN THE 386 WORLD 

A STATE-OF-THE ART DESIGN FROM 
AMERICAN MEGATRENDS INC. U.S.A. 



KAOTEC 80386-20 SYSTEM 




TR-8000 386-20 MINITOWER CASE 
TR-8001 DESKTOP 




PX-118B 



KAOTEC 80286-16 SYSTEM 




TR-6001 DESKTOP 
TR-6002 SLIMCASE 




PX-116C 



SPECIFICATIONS 

•64KB CACHE 
MEMORY 

•INTEL 32 BIT 80386-20MHZ 
CPU 

•128K ROMfAMI BIOS + EGA 
BIOS) 

•SOCKET FOR 80387 CO- 
PROCESSOR 

•20MHz SYSTEM CLOCK 

•SYSTEM CLOCK SWITCH 
BY KEYBOARD (AMICLK 
FOR EUROPEAN KEY- 
BOARD PROGRAM) 

•8 LAYERS P.C.B. 

•6 EXPANSION SLOTS: 
1x32, 4x16, 1x8 

•OPTION 2MB/8MB RAM 
BOARD CAN BE EXP- 
ANDED TO 10MB/16MB BY 
INSTALLING 8MB PIGGY 
BACK 

•AMI BIOS-386 BUILT-IN- 
SET-UP & DIAGNOSTICS 

•PERFORMANCE NORTON 
SI23.0 LAMARK TEST 
30MHz 

• 32 BIT ROM BIOS FASTER 
THAN SHADOW RAM 

•DALLAS SEMICONDUCTOR 
REAL TIME CLOCK 
DS-1287A; WITH AN 
INTERNAL ENERGY 
SOURCE POWER DURABLE 
OVER 10 YEARS 
(MAINTAINS AN ACCURACY 
OF 1 MINUTE PER MONTH 
AT 25°C) 

•EMS DRIVER AVAILABLE 
BY SOFTWARE OF AMI 
SEEMS 



•AMD 80286-10/80286-12 
MICRO-PROCESSOR 

•6MHZ, 8MHZ, 10MHZ or 
12MHZ SYSTEM CLOCK 
WITH LED INDICATOR 

•SOFTKEY SELECTABLE 
SYSTEM CLOCK 

•HARDWARE RESET 
JUMPER 

•512K/640K/1024K/2048K/ 
4096K BYTES RANDOM- 
ACCESS MEMORY (RAM) 

•DALLAS SEMICONDUCTOR 
REALTIME CLOCK 
DS-1287AWITH AN 
INTERNAL ENERGY 
SOURCE POWER DURABLE 
OVER 10 YEARS (MAIN- 
TAINS AN ACCURACY OF 
± 1 MINUTE PER MONTH 
AT 25°C) 



<H> 



HWA HSIN ELECTRONIC CO., LTD. 

5F.. NO. 12, LANE 538, CHUNG-CHENG RD., HSINTIEN. TAIWAN, R.O.C. 
TEL: 686-2-9153375 FAX: 886-2-9186892 TELEX: 35210 TRONIX 
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Caching in on 
Memory Systems 



Small amounts 
of fast RAM boost 
system performance 



cache \'kash\ n. [F,fr. cacher to press, 
hide. . .] 1 a: a hiding place esp. for con- 
cealing and preserving provisions or im- 
plements b: a secure place of storage 2: 
something hidden or stored in a cache 

—Webster's Ninth New 
Collegiate Dictionary 

These days, it is increasingly dif- 
ficult to find a high-end com- 
puter system that does not use a 
cache— a small amount of high- 
speed memory that holds recently ac- 
cessed data to boost performance. In this 
installment of Under the Hood, I'll ex- 
plain the inner workings of these high- 
performance memory systems. 

CPUs Accelerate 

Since the beginning of the microcom- 
puter industry, chip makers have raced 
to make their processors run faster and 
faster. In the days of the S-100 bus and 
CP/M-based microcomputers, you had 
prestige if you owned a system in which 
the Z80 microprocessor ran flat out at a 
blazing clock speed of 4 MHz. At that 
speed, the ZSO needed to get information 
back from RAM roughly 200 nanosec- 
onds— billionths of a second— after it 
asked for it. If the RAM couldn't deliver 
the data in that amount of time— and in 
some systems it couldn't— the com- 
puter's circuitry would have to make the 
CPU wait until the data was ready, which 
is called a wait state . 

Another system of that era, the Apple 
II, clocked its 6502 CPU at slightly more 
than 1 MHz, and it needed to get the data 
back from RAM within 600 ns. (This 
was slow enough that there was actually 
time for the video circuitry to access the 



RAM in between CPU reads and writes.) 
The time that it takes for a RAM to re- 
turn data after it is "asked for it" (i.e., 
after you send it an address and any 
needed control signals) is called the 
RAM's access time. Table 1 shows a list 
of common microprocessor chips, along 
with the maximum access times their 
RAM chips must have if wait states are to 
be avoided. 

Keeping Pace with CPU Speeds 

As you can see, the more powerful the 
microprocessor, the faster the RAM 
needs to be to let it operate at full capac- 
ity. And while RAM speeds have con- 
tinued to increase over time, they have 
not kept pace with CPU speeds. 

In 1977, a typical static RAM chip had 
an access time of 250 ns, while the most 
common DRAMs had an access time of 
450 ns. As of January, these figures have 
decreased to 30 to 45 ns for a moderately 
priced SRAM chip and 80 to 100 ns for a 
typical DRAM chip. This decrease in 
access time is more than a factor-of-5 im- 
provement, but still not enough to satisfy 
the current crop of data-hungry CPUs. 
What to do? 

The designer could use only fast 
SRAM chips, but the resulting system 
might be too costly for all but the most 
well-heeled customers. Dell Computer, 
the only IBM PC-compatible company to 
try this approach, dropped its SRAM- 
only Model 300 last year. 

Alternatively, the designer could use 
only the less expensive DRAM chips and 
rely on special circuit design tricks like 
interleaving, page mode, nibble mode, 
and static column mode to make these 
RAMs operate at top speed. (For more 
information on these trade-offs, see 
"Keeping Up with the CPU" by Mark L. 
Van Name in BYTE's Fall 1988 IBM 
Special Edition.) 

Some manufacturers— Cheetah in par- 
ticular—claim that a clever DRAM de- 
sign using page mode is sufficient to 
meet even the grueling demands of a 33- 



MHz 80386 system. Most manufac- 
turers, however, use a cache. 

The Locality Principle 

Caches work because of a phenomenon 
known as the locality principle, which 
states that a von Neumann CPU (i.e. , one 
that executes instructions sequentially) 
tends to access the same memory loca- 
tions over and over again. In situations 
where speed counts, like tight loops, the 
CPU will repeatedly fetch and execute 
the same instructions. In addition, the 
CPU is likely to use many of the same 
memory locations, like counters and 
pointers, repeatedly. Thus, if each mem- 
ory object that the CPU accesses is saved 
in fast RAM for immediate reuse, there 
is a high probability that you'll save time 
on the next access. 

In essence, a cache works just this 
way. When the CPU needs data from 
memory, the cache circuitry checks to 
see if the information is already in the 
cache. If it is, the memory system can 
read the data very quickly and deliver it 
to the CPU with no delay. This situation 
is called a cache hit. However, if the re- 
quired data is not in the cache, the system 
requires an access to slower memory. 
This situation is called a cache miss, and 
the microprocessor usually incurs a few 
wait states. 

Data retrieved during a cache miss, 
however, is also written into the cache's 
faster memory, so that if the computer 
accesses the same location again (i.e., if 
the locality principle holds), there will 
be no delay the second time around. 

Associativity— Finding Data 
in the Cache 

In order for a cache to speed up memory 
accesses, it has to be able to find the data 
the CPU needs— and find it fast. How 
does a cache organize the data it saves so 
it can get to it quickly? The answer de- 
pends on the associativity of the cache. 
The simplest sort of cache to under- 

continued 
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stand, though the hardest to implement, 
is called a fully associative cache (see 
figure 1). This sort of cache simply re- 
members the most recent data ac- 
cessed—as much as it has room for. That 



is, if there are n locations in the cache, 
the cache always holds the contents of the 
last n memory locations accessed by the 
CPU. When a cache miss occurs, the 
cache circuitry picks a location in the 



Table 1: Speeds of common microprocessors. The last column shows how fast 
RAM chips must be to allow zero wait states in a real-world design. Within 
microprocessor families , this number is roughly inversely proportional to clock 
speed. 


Microprocessor 


Clock speed 
(MHz) 


Access time required for 
zero wait states (ns) 


Synertek 6502 


1 


500 


Zilog Z80 


4 


200 


Intel 8088 


4.77 


450 


Intel 80286 


8 


120 




10 


100 




12 


80 


Intel 80386 


16 


60 




20 


50 




25 


40 


Motorola 68000 


8 


200 




10 


150 


Motorola 68030 


16.67 


601 




20 


50 


1 Timings are for synchronous cycles. 
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Figure 1 : A fully associative cache consists of a bank of data RAM and a content- 
addressable RAM containing the address where each data item came from. When 
each memory access occurs, the content-addressable memory is searched for the 
address of the required data. If it's found, the corresponding location in the data 
RAM can be used to complete the access. Since content-addressable memory is 
complex and expensive, fully associative caches are rare. 



cache memory, loads it with the data 
that's retrieved from slower main mem- 
ory (the part of RAM that isn't in the 
cache), and records the fact that the data 
is there. 

This sort of cache is called fully asso- 
ciative because any location in the cache 
can be associated with (i.e., can hold the 
data from) any location in main memory. 

In practice, however, few computer 
systems use fully associative caches. 
Why? In order to determine whether a hit 
or a miss has occurred, the cache logic 
must be able to check every single loca- 
tion in the cache to see if it contains the 
needed data— and complete this arduous 
task in a very short time (typically, 10 ns 
or less). 

Set-Associative Cache 

While it's possible to design circuitry 
that checks every location in the cache, 
it's usually more economical to restrict 
the number of places where the data from 
a particular memory location can go so 
there are fewer locations to check. Such a 
cache is called a set-associative cache 
(see figure 2) because there is a limited 
set of places in the cache where the data 
from a particular main memory address 
can be saved. 

In a typical set-associative cache, each 
memory location can be associated with 
k locations in the cache, where k is an in- 
teger (usually a power of 2). This is 
called a k-way associative cache. Many 
PC-compatible computers, for instance, 
use the Intel 82385 cache controller, 
which can implement a two-way associa- 
tive cache (fc = 2). 

Direct-Mapped Cache 

A cache that can store the contents of a 
particular memory address in only a sin- 
gle place in cache memory (i.e., a one- 
way associative cache) is called a direct- 
mapped cache. 

A direct-mapped cache is the simplest, 
least expensive, and potentially fastest 
type of cache. Why? Because, instead of 
searching the cache to see where the 
needed information might be, all the 
cache circuit needs to do is check to see if 
a single location has the right data in it. 

Let's suppose, for instance, that a 
cache has 8192, or 2 13 , words of fast 
memory in it. Each cache location can 
then be addressed by a unique 13-bit 
number. If we associate each address in 
the cache with all the addresses in main 
memory whose lower 13 bits are the 
same, no calculations are needed to de- 
termine where to look for the cached 
data. The hit-or-miss decision is reduced 
to a single comparison operation, in 



282 BYTE- MARCH 1989 



HANDS ON 
UNDER THE HOOD 



which the remaining bits of the main 
memory address are compared to the 
upper bits of the address from which the 
cache data came. This direct mapping 
saves both time and circuitry, and thus is 
the most commonly used method. 

Performance and Associativity 

You might think that a direct-mapped or 
set-associative cache would not perform 
as well as a fully associative cache, since 



there is always a chance that the micro- 
processor could simultaneously use code 
and data areas with the same least signif- 
icant bits. In fact, however, the probabil- 
ity of this happening is lower than you 
might think. 

Most microcomputers use, at most, a 
two-way associative cache. And some of 
the most economical speedup cards for 
PC-class machines, which replace the 

continued 
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Figure 2: In a two-way associative cache, the least significant bits of the memory 
address select a set of two cache locations. Each location has a "tag " that contains 
the most significant bits of the main memory address whose contents are stored there. 
Only two comparators (i. e. , logic circuits that compare numbers) are necessary to 
determine if one of the locations contains the needed data. A direct-mapped cache is 
similar, but it has only one comparator, one column of tag RAM, and one column of 
data RAM. A four-way associative cache would have four of each. 



Back, 

by popular 

demand. 

Just a few years ago, illegal hunting 
and encroaching civilization had all but 
destroyed the alligator population in the 
south. They were added to the official 
list of endangered species in the United 
States. 

Mow alligators have made a 
comeback. 



*M 



Conservationists 
intent on preserving this 
legendary reptile helped the 
alligator get back on its feet. 
Once again some southern 
swamps and marshes are 
teeming with alligators. 

With wise 
conservation policies, 
other endangered 
species have also made 
comebacks ... the 
cougar, gray whale, 
Pacific walrus, wood 
duck, to name a few. 

If you want to help 
save our endangered 
species, join the National 
Wildlife Federation, 
Department 106, 1412 
«4||Jfe» 16th Street, NW, 
4P^ Washington, DC 
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8088 microprocessor with a faster 
80286, gain massive performance im- 
provements by using a small direct- 
mapped cache between the 80286 and the 
8-bit PC memory. 

A direct-mapped cache can be easily 
implemented without a relatively expen- 
sive cache controller like the Intel 82385. 
In fact, it often pays to use a direct- 
mapped cache and more cache memory 
instead of a two-way associative cache 
controller and less memory. (This is the 
approach taken by the Everex Step PC 
compatibles, among others.) 

Table 2, from Intel's 80386 Hardware 
Reference Manual, shows some actual 
empirical data on cache performance. It 
shows hit rates— the percentage of ac- 
cesses that produce cache hits— for cache 
configurations in which the cache size, 
associativity, and line size (i.e., the size 
of each location in the cache) vary. At a 
hit rate of 93 percent, which is the maxi- 
mum shown in the chart, a system with 
DRAM will perform only 7 percent 
slower than if SRAM was used for the 
entire system memory. 

Replacement Strategies 

Once a system with a cache is running, it 
doesn't take long before each location in 
the cache holds data from somewhere in 
main memory. The question then arises: 
When a cache miss occurs, which loca- 
tion in the cache will be mapped to a new 
place in main memory to accommodate 
the new data? In a direct-mapped cache, 



w, 



hen the 

CPU writes to a 

memory location in a 

cached system, we must 

make sure that both the 

cache and main 
memory are updated. 



each main memory location can map to 
only one place in the cache, so this is not 
an issue. However, in a set-associative or 
fully associative cache, a choice must be 
made, and the algorithm used to make 
the decision is called the cache's replace- 
ment strategy. 

In an ideal universe, the cache would 
be prescient: It would know exactly 
which memory locations the CPU was 
going to access. It could free the slot in 
the cache that corresponds to the location 
that would not be reused for the longest 
time. When computer scientists talk 
about this ideal strategy, they give it the 
name OPT, for optimal. All evaluations 
of feasible strategies are based on this de- 



Table 2: 


The hit rates for different cache 


configurations with the 80386 


microprocessor. Line size is more important than 


associativity in determining 


performance for each cache 


size. 








Cache configuration 




Cache performance 


Size 


Associativity 


Line size 


Hit rate Performance ratio over 


(bytes) 




(bytes) 


(0/0) 


noncached DRAM 


1K 


Direct-mapped 


4 


41 


0.91 


8K 


Direct-mapped 


4 


73 


1.25 


16K 


Direct-mapped 


4 


81 


1.35 


32K 


Direct-mapped 


4 


86 


1.38 


32K 


Two-way 


4 


87 


1.39 


32K 


Direct-mapped 


8 


91 


1.41 


64K 


Direct-mapped 


4 


88 


1.39 


64K 


Two-way 


4 


89 


1.40 


64K 


Four-way 


4 


89 


1.40 


64K 


Direct-mapped 


8 


92 


1.42 


64K 


Two-way 


8 


93 


1.42 


128K 


Direct-mapped 


4 


89 


1.39 


128K 


Two-way 


4 


89 


1.40 


128K 


Direct-mapped 


8 


93 


1.42 



sirable but unattainable goal. 

In the real world, several strategies are 
possible. The simplest, and perhaps the 
most obvious, is called random replace- 
ment (RAND). In this scheme, at ran- 
dom, the cache simply picks a location to 
replace. It's common for a system that 
uses this overly simple strategy to throw 
away useful data. 

More common in real-life systems is a 
strategy called least recently used, or 
LRU. Given the choice between several 
slots in cache memory, the cache logic 
picks the one that the CPU has read or 
written least recently. 

LRU turns out to be a much better re- 
placement strategy than RAND. Why? 
A good way to understand this is to ob- 
serve that if time were reversed, the least 
recently used location would become the 
one read again. In this kind of cache, 
each write incurs the same speed penalty 
as a cache miss, and the processor is 
slowed down accordingly— in other 
words, LRU would become OPT. Now, 
even though we can't run time backward, 
we know by the locality principle that ac- 
cesses to a memory location tend to occur 
in bunches. It's therefore a good bet that 
LRU will guess correctly about which lo- 
cations are to be used in the future. 

Updating Main Memory 

When the CPU writes to a memory loca- 
tion in a cached system, we need to make 
sure that both the cache and main mem- 
ory are updated. There are three com- 
monly used strategies for doing this: a 
write-through cache, a cache with posted 
writes, and a write-back cache. In a 
write-through cache, the simplest kind, 
each CPU write goes both to main mem- 
ory and into the cache (so it will be avail- 
able if it is read again). In this kind of 
cache, each write incurs the same speed 
penalty as a cache miss, and the proces- 
sor is slowed down accordingly. 

Some or all of this delay can be elimi- 
nated if the cache implements posted 
writes. In a posted write, the data goes to 
cache memory right away, and the CPU 
"thinks" the write has completed before 
the information actually reaches main 
memory. (The term posted comes from 
the same root as postage and post office, 
and it means somewhat the same thing. 
The cache circuitry tells the CPU that the 
write is complete once the data is on its 
way— in the mail, as it were— to main 
memory.) Execution continues, and the 
CPU doesn't wait unless it needs to ac- 
cess main memory soon thereafter. A 
separate-state machine— part of the 
memory circuit— completes the write 
cycle after the CPU has moved on. 
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Even better results can be obtained 
with a write-back cache. In this scheme, 
most CPU writes go solely to the cache. 
Main memory is updated only when the 
cached location has been written and is 
then replaced by the replacement strat- 
egy. A "dirty bit," associated with each 
location in the cache, is used by the cache 
circuit to determine if main memory 
needs to be updated. The Everex Step 
PC-compatible computers were the first 
to implement a write-back cache, but 
others in the industry are likely to follow 
suit. 

Cache Coherence and Snooping 

It stands to reason that, in order to work 
correctly, a cache must ensure that its 
copy of the data in main memory corre- 
sponds to the actual contents. This is 
called coherence. Coherence is easy to 
achieve if the CPU is the only entity that 
can ever change the contents of memory. 
However, in systems with peripherals 
that perform direct memory access 
(DMA), the cache needs to find out when 
a main memory location has been 
changed by something other than the 
CPU— a peripheral, for instance— so 
that it knows its copy might no longer be 
valid. 

By the same token, if a cache imple- 
ments posted writes or a write-back strat- 
egy, it must ensure that a DMA device 
gets the correct data rather than an obso- 
lete value from main memory. 

The process in which a cache watches 
to see how peripherals are accessing 
memory is called snooping. Ideally, 
snooping should be able to occur concur- 
rently with other cache operations. Vir- 
tually all cache controllers— including 
the 82385— implement this function. 

In the 82385, a write-through cache, a 
DMA write to a main memory location 
invalidates the cache's copy of the data in 
that location. The write-back cache in the 
Everex Step computers operates even 
more efficiently. The cache controller 
actually accepts the data from the DMA 
device, keeping the cache data valid. 
Similarly, when a DMA device reads 
memory, Everex' s cache can supply data 
directly to the device without delay. 

Internal Microprocessor Caches 

The Motorola 68030 and Texas Instru- 
ments TMS34010 microprocessors con- 
tain built-in caches. The Motorola chip 
has a 256-byte instruction cache and a 
256-byte data cache, while the TI chip 
has only a 256-byte instruction cache. 
All these caches are direct-mapped, and 
the instruction caches are loaded in 
bursts of four 32-bit longwords (provid- 



Table 3: How some high-performance 80386 machines implement their 


caches. All but two use 


the Intel 82385 cache controller. 


Computer 


Cache architecture 


ALR FlexCache 20386 


82385 cache controller (32K bytes) 


ALR FlexCache 25386 


Extended emulation— proprietary hardware emulation of 




82385 cache controller with added features (64K bytes) 


Compaq 386/20, 25 


82385 cache controller (32K bytes) and concurrent I/O (flex 




architecture) 


Dell System 310 


82385 cache controller (32K bytes)— 20 MHz— and 




interleaved RAM 


Everex Step 386/25 


Proprietary write-back direct-mapped cache (64K to 256K 




bytes) 


IBM PS/2 Model 70 


82385 cache controller (64K bytes)— 25 MHz 



ing an opportunity for the design to use 
nibble mode to fill the cache quickly). 
The Intel 80386 does not have an internal 
cache, though it does attempt to prefetch 
instructions before it needs them. 

The speed contest in the microproces- 
sor world shows no sign of slacking off, 
and we will most likely see CPUs from 
Intel and virtually all other manufac- 
turers with on-chip caches. However, 
since real estate on microprocessor chips 
is extremely tight, these caches will not 
obviate the need for external caches. In 
fact, external caches will most likely 
need to be specially designed to effi- 
ciently handle requests from the on-chip 
cache controllers. 

Cache Problems 

While caches usually provide significant 
improvements in memory system perfor- 
mance, they sometimes fail to work as 
well as they should— most often because 
the basic assumption of locality is vio- 
lated. For instance, a simple linear 
search algorithm, which scans a large ex- 
panse of memory for a particular pat- 
tern, can wipe out some or all of the use- 
ful data in a cache. 

Multitasking systems may switch be- 
tween many contexts, each accessing a 
different set of code and data. One par- 
ticular danger in multitasking systems is 
thrashing. Thrashing occurs when a 
cache location is reloaded repeatedly be- 
cause two or more processes happen to 
use memory locations that map to that 
slot. 

There's no foolproof way to avoid the 
problem of thrashing, though large 
caches and set-associative caches are less 
prone to thrashing than smaller and di- 
rect-mapped ones. However, even in the 
worst cases, there is likely to be some lo- 
cality of reference and hence some bene- 



fit from the use of the cache. 

Intensive I/O may also cause ineffi- 
ciencies in certain cache designs. The 
Intel 82385, for instance, invalidates 
cache entries whenever DMA occurs to a 
location in the cache. Thus, I/O opera- 
tions may flush the very locations that 
the CPU will shortly be accessing. The 
usual solution to this problem is to update 
the cache rather than to invalidate the 
entry. 

Finally, it's possible for code and data 
to compete for the same areas of the 
cache. Many systems avoid this by hav- 
ing two caches— one for code and one for 
data. As mentioned earlier, the Motorola 
68030 uses this scheme for its internal 
cache. 

Cache Results 

Despite a few potential pitfalls, caches 
have proven to be a highly effective 
means to maximize memory system per- 
formance. Once the exclusive province 
of mainframe computers, caches are now 
an important part of most high-end de- 
signs (see table 3). We can expect that 
more and more designers will increase 
performance by putting a cache control- 
ler under the hood. ■ 
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Trees 'n Keys 



ZSAM provides 
speedy, keyed-fik 
access to those 
mega-databases 



I've spent the last two articles de- 
scribing routines for the B-tree 
database system that I dubbed 
ZSAM. But a pile of routines is just 
a pile of routines until you actually put 
them to some use; knowing how to 
search a B-tree for its inorder successor 
doesn't build a client database system. 

You can't just sit down at the keyboard 
and begin typing in raw data. First you 
have to take a serious look at how you're 
going to structure your database. This 
means you've got to ask yourself ques- 
tions like "What information do I really 
need to keep on file?" and "How do I 
want to access the information? By ZIP 
code? By the customer's last name?" 
Once you've determined the structure of 
your database and how it's to be ac- 
cessed, you can then decide what your 
data files will look like, how many key 
files you'll need, and how the keys in the 
key files will be constructed. 

This month, I'll present a couple of ex- 
amples of ZSAM database applications . 
I'll show you how to pull together all the 
algorithms that I have described in the 
last two columns into a working applica- 
tion. First, you'll want to read through 
the t&xt box "The C Interface" on page 
292; it gives a detailed description of the 
ZSAM library functions. You'll need to 
refer to this text box throughout the rest 
of the article. 

Example Database 1: 
A Bibliography 

I thought of this first application some 
time ago, when I wanted a way to com- 
puterize BYTE's annual index. Most of 
all, I wanted to be able to rapidly locate 




all BYTE articles on any particular topic. 
I didn't need the article's entire text in 
the database— just its title, issue date, 
and page number. I decided that it would 
also be nice to keep track of authors in 
case I needed to find out who had done 
articles on a topic. 

Figure 1 is an outline of the database 
structure that I came up with. As you can 
see, the database consists of four key 
files and four data files: 

• The master key file (MASTER. KEY) 
consists of 7-byte-wide keys that point to 
a record in MASTER.DAT. Records in 
MASTER.DAT hold the titles of the 
BYTE articles and a key, constructed 
from the concatenation of the article's 
date (4 bytes, YYMM format), its page 
number (2 bytes), and a counter (1 byte). 
This counter, also known as an enumera- 
tion byte, is a means of resolving the con- 
flict that would occur if two articles were 
to start on the same page and map to the 
same key in MASTER. KEY. 



For an example of using the counter 
byte, the first article encountered has a 
key like "YYMMPPO," and the second 
has a key like "YYMMPP1." Each char- 
acter position represents a byte. YYMM 
represents the ASCII numerals for year 
and month; any necessary zeros are pre- 
pended. PP represents the page number 
in 16-bit binary, with each byte swapped 
and the most significant byte first. The 
keys are therefore stored in the tree in as- 
cending page-number order. The last 
digit is a single binary byte representing 
decimal to decimal 256. 

Building this key is only a little tricky. 
When you enter a new article in the data- 
base, the application program builds the 
key in the form "YYMMPPO" and uses 
ZSAM functions to search for that key in 
the file. If ZSAM doesn't find the key, 
the application program can insert the 
new key into the key file. But if ZSAM 
does find an existing duplicate key, the 
program must increment the counter byte 

continued 
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and repeat the search process with 
"YYMMPP1," eventually arriving at an 
unused key. This becomes the new en- 
try's master key. 

• The keywords-to-article key file 
(KEYWORDS.KEY) consists of 16-byte 
keys for the BYTE index topics. An arti- 
cle like "Programming in Macintosh 
BASIC" would have the keywords Pro- 



gramming, BASIC, Apple, and Macin- 
tosh associated with it in the KEY- 
WORDS.KEY file. Each (topic) key in 
KEYWORDS.KEY points to a linked set 
of records in the data file called KEY- 
WORDS. DAT; each record in that record 
set contains a master key pointing to a 
record in the MASTER.DAT file. For 
example, the single key Apple might 



Master key file 



Title data file 



Date + page + □ 



Title 



Topic-to-article key file 



Topic-to-article data file 
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Date + page + □ 
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Article-to-author data file 
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Figure 1: Database for a simple bibliographic reference system. Key files on the left 
provide access to the data files on the right. Articles and associated authors can be 
referenced by issue date, topic, or author's name. (The box character indicates the 
count byte; see the text for an explanation of its meaning.) 
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middle initial 

Address 

Soc. sec. number 
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Student SSN key file 
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Figure 2: This diagram represents a student-record database. Two key files 
reference the same data file, so a student 's information can be accessed by the 
student 's name or social security number. 



point to a record set holding a dozen en- 
tries, and each entry holds a master key 
that points to the article's title in 
MASTER.DAT. 

• The author-to-article key file (AUTH- 
ART.KEY) associates authors with arti- 
cles. Keys in the AUTHART.KEY file 
consist of the author's last name and first 
initial. Each key points to a record set in 
AUTHART.DAT that, as in the KEY- 
WORDS.DAT data file, holds a list of 
master keys ultimately pointing to the ap- 
propriate entries in MASTER.DAT. This 
file lets the user type in something like 
"Thompson, T" and receive a list of all 
articles penned by Tom Thompson. 

• Finally, the article-to-author key file 
(ARTAUTH.KEY) attaches authors' 
names to each article. Every key in 
ARTAUTH.KEY is a master key (same 
as in MASTKEY.KEY), but now each 
key points to a data-record set (in ART- 
AUTH.DAT) that is the list of the full 
names of the authors of the article (20 
bytes are allotted for each author name). 

Here are a couple of examples to help 
you understand how the application han- 
dles the database when you want to re- 
trieve information. 

• You select Apple as a topic. The pro- 
gram searches the KEYWORDS.KEY 
file and reads the first of the set of Apple 
records in KEYWORDS.DAT. This 
record is a master key. The program uses 
this key to search the MASTER. KEY 
file, receiving the title of the article from 
MASTER. REC. It displays the title. 
Now, using that same master key to 
search ARTAUTH.KEY, the application 
can retrieve the authors' names from 
ARTAUTH.DAT and display them. 

• You remember the last name of the au- 
thor of a particularly interesting article. 
The name is Williams, but you can't re- 
member his or her first name or initial. 

The application program will use the 
partial key Williams (padded with nulls) 
to search the AUTHART.KEY file. This 
search will yield a key-not-found error, 
so the program performs a seek-next-key 
operation (ZSAM's READNKR( ) func- 
tion), which locates the first key of the 
form WILLIAMSxxxx and returns the 
record holding the master key. The appli- 
cation program uses the master key to re- 
trieve the article title from MASTER 
.KEY/MASTER. DAT files. Finally, the 
program uses the master key with ART- 
AUTH.KEY and ARTAUTH. DAT to re- 
trieve the names of the article's authors 
so that you can see if the Williams you 
found is the one that you remember. 

continued 
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If you indicate that it's not the right 
Williams, the program will use READ- 
NKR( ) in AUTHART.KEY to see if 
there are other authors with the same 
partial key, repeating the whole process. 
If it is the right Williams and you indicate 
that you want to see other articles he's 
done, the program will use the read-next- 
data-record function (READNDR( )) in 
ARTAUTH . DAT to retrieve the next arti- 
cle 's master key from the record set. 

Example Database 2: 
Multiple Indexes 

One feature not shown in the example 
above is ZSAM's ability to associate 
multiple key files with a single data file 
so that you can access a record by more 
than one route. Examine the database di- 
agrammed in figure 2. This is a portion 
of a student-record-keeping system. In 
most cases, you're happy to access the 
student's data by last name. Let's say 
that a report comes in from a parent that 
her son is ill and will not be in school for 
the week. The secretary asks for the 
child's name, calls up the student's in- 
formation, and makes an entry in the stu- 
dent's records about the lost week. 

However, there are times when it is 
more convenient to access a student's in- 
formation using social security number 
as the key. (At the university I attended, 
all grade reporting was done using social 
security numbers as the student identifi- 
cation number.) As you can see in figure 
2, two key files point to a single data file, 
and a student's master information is ac- 
cessible via either the student's name or 
social security number. How can you 
build such a structure using ZSAM? 

When you add a new student's infor- 
mation to the database, the program 
should use 

ZCREATKR(KFNUM,DFNUM, 
KEY,REC) 

with KFNUM set to SNAME.KEY and 
DFNUM set to SMASTER.DAT. (KEY 
points to a string holding the student's 
last name and first initial, and REC 
points to the student's master record 
data.) This adds the student's name key 
to SNAME.KEY, creates the master 
record in SMASTER.DAT, and asso- 
ciates the key with the record. Next, the 
program should call 

ZINSERTK(KFNUM,DFNUM,KEY) 

with KFNUM set to SSN.KEY and 
DFNUM set as above. Now, however, 
KEY points to a string holding the stu- 
dent's social security number. ZIN- 



SERTK( ) assumes that DFNUM 's inter- 
nal pointer has been set to some valid 
record (in this case, the student's master 
data), to which the routine associates the 
new key. No new record is created; ZIN- 
SERTK( ) merely fills in the data pointer 
portion of the new key with the number 
of the current record in DFNUM. The 
result is that both the social security 
number key (in SSN.KEY) and the last 
name key (in SNAME.KEY) point to the 
master data record (in SMASTER.DAT). 
Perhaps you're wondering how a dele- 
tion operation would work on such a two- 
key one-record arrangement. Let's as- 



z 



SAM 

can associate multiple 

key files with 

a single data file. 



sume a student leaves the school and you 
want to remove that student's records 
from the database. The program should 
first call: 

ZDELETEKR(KFNUM,DFNUM, 
KEY); 

with KFNUM setto SNAME.KE Y's file 
number and DFNUM set to SMASTER. 
DAT's number. KEY would point to a 
string holding the student's last-name 
key. This deletes the name key and the 
master record. Then, it should call 

ZDELETEK(KFNUM,KEY); 

with KFNUM set to SSN.KEY and KEY 
pointing to a string holding the student's 
social security number. This deletes the 
social security number key. As in ZIN- 
SERTK( ), no data file is involved. 

As a programmer, you can use the 
multiple-key-files technique to build 
very complex databases. In a client data- 
base, clients' data can be accessed by 
name, social security number, or 
driver's license number. If you want to 
be able to access all clients in a particular 
city, county, or ZIP code area, you can 
use the count byte technique as in the 
MASTER.KEY file in the bibliographic 
example to allow a single ZIP-code key 
to point to a list of client names. 

continued 



290 BYTE- MARCH 1989 



C/Database Toolchest 




Turn your favorite 
C compiler into a 
powerful database 
manager with the 



Order now by calling our toll free 
number or mail the coupon to: 

Mix Software 
1132 Commerce Drive 
Richardson, TX 75081 

1-800-333-0330 

60 Day Money Back Guarantee 

Not Copy Protected ■ Royalty Free 
For technical support, please call: 
1-214-783-6001 




3) A complete database manager 
(with C source code included) 
shows you how to create impres- 
sive applications. 

You also receive a comprehen- 
sive 350 page manual and a utility 
for converting dBASE® files. 

The C/Database Toolchest™ 
supports features that you'd expect 
to find only in products costing ten 
times as much. Advanced features 
include variable length records, 
variable length keys, multiple keys 
per index, and multiple indexes 
stored in a single file. Your data files 
can contain an unlimited number of 
records, and each record can be as 
large as 32K bytes in length. 

About the only thing that the 
C/Database Toolchest™ doesn't 
do is cost you a lot of money. 
We've kept our price low so you 
can manage your budget as easily 
as your data. 

Now Only $19.95! 



Name_ 
StreeL 



Order Coupon 



1 



■ ZipL 



Telephone_ 

Paying By Money Order- 
Visa MC AX. 

Card# 

Exp. Date 

Disk Size 



-Check 
_ Disc. 



.5'/;. 



.37/ 



Product 



Price 



C/Database Toolchest $19.95 

C/Database Library Source.. $10.00 
B+tree & ISAM library source code 



Add Shipping (55 USA, S20 Foreign).. 

Texas Residents Add 8% Sales Tax 

Total Amount of Your Order 



Subtotal 



-Bj 



C/Database Toolchest and Power C are trademarks of Mix Software. QuickC and Microsoft C are registered trademarks of Microsoft. Turbo C is a registered trademark of Borland. dBASE is a registered trademark of Ashton-Tate. 



Circle 1 79 on Reader Service Card 



MARCH 1989 -BYTE 291 



HANDS ON 
SOME ASSEMBLY REQUIRED 



ZSAM is a B-tree file management 
system written in 8088 assembly 
language and interfaced to Borland's 
Turbo C (although it shouldn't be diffi- 
cult to attach it to other C compilers— or 
other high-level languages, for that 
matter). 

ZSAM provides all the routines I've 
described in this series of articles. I've 
also thrown in some additional C code 
for creating, opening, and closing 
ZSAM files. 

You call ZSAM routines via C func- 
tions, which in turn call the assembly 
language library. I think it's worth 
pointing out that the assembly language 
library does not perform file I/O direct- 
ly. Since file I/O is already provided in 
the C run-time library, I've written the 
ZSAM assembly language routines so 
that they turn around and call C library 
functions to perform file reads and 
writes. The result is C functions calling 
assembly language functions calling C 
library functions. 

Here is a list of the routines provided 
by the ZSAM interface code: 

Z0PENK( FNAME, KFNUM) 
char * FNAME; 
unsigned int KFNUM; 
Opens key file FNAME and associates 
it with number KFNUM. ZOPENK( ) 
creates a node buffer and allocates 
space for the key file's header informa- 
tion. When you write a program that 
uses ZSAM, you define two constants; 
one indicates the maximum number of 
key files that you can open simulta- 
neously, and the other indicates the 
maximum number of data files that you 
can open simultaneously. These con- 
stants serve to define the size of arrays 
of pointers to the key- and data-file 
header information. KFNUM is actu- 
ally an index into the arrays; think of 
KFNUM as a file handle. 

ZCLOSEK(DFNUM) 

unsigned int DFNUM; 

Closes the key file associated with 

KFNUM. ZCLOSEK( ) updates the 

key file's header information. Thus, 

you must call ZCLOSEK( ) for any 



The C Interface 

open key files before terminating your 
program. Remember, the header infor- 
mation includes data like the file's root 
sector. If you've opened a key file and 
added keys that have caused the B-tree 
to grow, you have to update the header 
information before you close the file, or 
the identity of the new root sector will 
be lost. 

Z0PEND( FNAME, DFNUM) 
char *FNAME; 
unsigned int DFNUM; 
This routine is the data-file counterpart 
to ZOPENK( ). The data file FNAME 
is opened and associated with DFNUM. 
ZOPEND( ) creates a data-record buf- 
fer and allocates space for the data file's 
header information. 

intZCLOSED(DFNUM) 

unsigned int DFNUM; 

Closes data file DFNUM. As with 

ZCLOSEK( ), any data file that you 

have opened using ZOPEND( ) must be 

closed with ZCLOSED( ) before your 

program terminates. 

int ZREWINDK( KFNUM) 
unsigned intKFNUM; 
Rewinds key file KFNUM. 

int ZREADKR( KFNUM, DFNUM, KEY, REC) 
unsigned int KFNUM, DFNUM; 
char*KEY,*REC; 

Read keyed record. KEY is a pointer to 
a character string containing the target 
key. If the target is found in file 
KFNUM, the data pointer associated 
with that key is assumed to point to a 
data record in DFNUM. ZREADKR( ) 
reads that data record and copies its con- 
tents into the character array that REC 
points to. (This routine uses the algo- 
rithm described in SEEKJCEY.) 

int ZREADNKR( KFNUM, DFNUM, 

KEY, REC) 
unsigned int KFNUM, DFNUM; 
char*KEY,*REC; 

Read next keyed record. This routine 
positions the internal pointers of file 
KFNUM to the current key's inorder 
successor (which becomes the new cur- 



rent key). The new current key is copied 
into the character array that KEY points 
to, and its associated data record (from 
DFNUM) is copied into the character 
array that REC points to. If DFNUM is 
a complex file, ZREADNKR( ) returns 
the head of the record set and leaves the 
data file's internal pointers set to the 
head record. (This uses the algorithm 
described in SEEK_NEXT_KEY.) 

int ZREADNDR( DFNUM, REC) 
unsigned int DFNUM; 
char*REC; 

Read next data record. DFNUM must 
be a complex data file. DFNUM's inter- 
nal pointers are moved to the next 
record (in the current record set); this 
record is copied into the character array 
that REC points to. (This uses the algo- 
rithm described in READ_NEXT_ 
RECORD.) 

int ZCREATKR( KFNUM, DFNUM, 

KEY, REC) 
unsigned int KFNUM, DFNUM; 
char*KEY,*REC; 

Create keyed record. The key string 
that's pointed to by KEY is added to 
KFNUM. REC points to a character 
array that holds the record to be associ- 
ated with KEY. REC's contents are 
added to DFNUM, and a data pointer to 
this new record is attached to the new 
key in KFNUM. (This uses the algo- 
rithm described in CREATE_KEY.) 

int ZINSERTK(KFNUM, DFNUM, KEY) 
unsigned int KFNUM, DFNUM; 
char *KEY; 

Insert a new key. This routine operates 
similarly to ZCREATEKR( ), but it 
does not create a new data record. KEY 
points to a key string, which is added to 
KFNUM. A data pointer to the current 
record in DFNUM is attached to the 
new key. If DFNUM is a complex data 
file, then the data pointer identifies the 
head record of the current record set. 

int ZWRITEDR( DFNUM, REC) 

unsigned int DFNUM; 

char *REC; 

Write data record. The contents of the 



Finally, since ZSAM permits keys of 
up to 64 bytes, you can do hierarchical 
sorting. Say you're building an account- 
ing system and you'd like to be able to 
generate a report showing transactions 



sorted first by account number and next 
by date. You just create a key file whose 
keys are composed of the account num- 
ber with the transaction date appended 
and a final count byte (or word) tacked 



on the end to make each key unique. 
Using the READNKR( ) function, you 
can step through the file, accessing the 
transactions in the desired order. If you 
want the transactions in date order, you 
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current data record in DFNUM are 
overwritten by the character string that 
REC points to. 

int ZAPPENDDR( DFNUM, REC) 
unsigned int DFNUM; 
char*REC; 

Append data record. A new record is 
created in DFNUM and is loaded with 
the character string that REC points to. 
This new record is appended to the cur- 
rent record set in DFNUM and becomes 
the new current record. (This routine 
uses the algorithm that was described in 
APPEND JRECORD.) 

int ZDELKR( KFNUM, DFNUM, KEY) 
unsigned int KFNUM, DFNUM; 
char *KEY; 

Delete keyed record. Key file KFNUM 
is searched for KEY; if found, that key 
is deleted from the file, and its associ- 
ated data record is then deleted from 
DFNUM. If DFNUM is a complex data 
file, the entire record set that KEY 
points to is deleted. (This routine uses 
the algorithm described in DELETE. 
KEY.) 

int ZDELK( KFNUM, KEY) 

unsigned int KFNUM; 

char*KEY; 

Delete key. The key file KFNUM is 

searched for KEY; if found, that key is 

deleted. Any data record associated 

with KEY is unaffected. 

int ZDELD( DFNUM) 
unsigned int DFNUM; 
Delete data record. Data file DFNUM 
must be a complex data file. The current 
record is deleted from the current 
record set. (This uses the algorithm de- 
scribed in DELETE_RECORD.) 

int ZREWINDD( DFNUM) 
unsigned int DFNUM. 
Rewind data record set. Data file 
DFNUM must be a complex data file. 
The current record set is rewound so a 
subsequent call to ZREADNDR( ) will 
return the set's head record. (This rou- 
tine uses the algorithm described in 
REWIND„SET.) 



construct another key file (pointing to 
the same data) with keys made up of 
DATE + ACCOUNT NUMBER + 
COUNT BYTE. Your only real limit is 
the amount of space on your hard disk. 



End of File 

As extensive as ZSAM is, it's not the 
final word in a database management 
system. For one thing, it doesn't begin to 
address relational operations on the data- 
base; those are functions you'd have to 
add on top of the ZSAM routines. (You 
can do that while you're adding a Struc- 
tured Query Language front end, right?) 
Some of the more reasonable additions to 
ZSAM might include the following: 

• Multiple indexes per key file. Each 
record in a key file is 5 1 2 bytes long. The 
header information is placed on the first 
sector of the file (offset 0), but since this 
information takes up only a small por- 
tion of the entire sector, there's ample 
room for more header information. The 
information for a given index would be 
located at a fixed offset within the first 
sector. So, if you had a data file that was 
keyed by date, client number, and ZIP 
code, instead of having to open three 
files to get at all the indexes, you could 
keep them all in one key file. And since 
all key nodes are the same length, the in- 
dexes could share a common available- 
for-reuse list. 

• Allowing multiple records per key. 
This involves moving the functions for 
appending an enumeration byte (or word) 
into the ZSAM routines rather than hav- 
ing to manipulate the byte separately, as 
in the bibliography example. For a key 
file that allows multiple instances of the 
same key, simply expand the key length 
to account for the enumeration quantity. 
(Expanding it by 1 byte would allow for 
256 copies of the same key in the file; ex- 
panding it by 2 bytes would allow for 
65,536 instances of the same key.) Add- 
ing a replicate key would involve scan- 
ning through the existing keys until you 
located the first available value for the 
enumeration quantity. A 

• Tighter coupling between the key and 
data files. The header information of 
each key file could also include which 
data file it was associated with, and what 
portions of a data record are put together 
(and how) to create the key. For exam- 
ple, the key file holding social security 
numbers in the student database would 
contain header information that would 
say (translated to English): "Keys in this 
key file are composed of the character 
string starting at offset 25 within each 
data record." Offset 25, of course, is 
where the student's social security num- 
ber is stored. 

This arrangement has an added benefit 
of safety. If the key file gets clobbered, 
but the header information and data file 
remain intact, a program can recreate the 



index by simply scanning through the 
data file and reinserting the keys into the 
index. And speaking of safety . . . 

• Safety features. When the key file be- 
gins to grow, it becomes more sensitive 
to corruption. Not that the failure rate 
goes up; it's just that the amount of infor- 
mation you stand to lose gets larger and 
larger. Some B-tree file management 
systems open a temporary file when an 
update is about to take place (like an in- 
sertion or deletion). Then, for each sec- 
tor that the routine is about to modify in 
the B-tree, it first writes an unaltered 
copy of the sector into the temporary 
file. The temporary file is erased (or 
overwritten) only after the entire update 
has been completed successfully. So, if 
there's a system crash in the middle of 
the update that would otherwise leave the 
file damaged, you can restore the file to 
its state prior to the update by retrieving 
the sectors saved in the temporary file. 

In humongous key files, where a 
power failure might spell the loss of a 
multimegabyte database, the added time 
required to write the records into the 
temporary file can be significantly less 
than that needed to rebuild the database. 

• Variable-length keys. These have the 
advantage of letting you pack more keys 
on a key node. You'll have to precede 
each key with a key count. Determining 
whether the number of entries has ex- 
ceeded a node's capacity becomes a little 
tricky; nevertheless, all the algorithms 
that I've presented in this column remain 
largely unchanged. 

Next Month 

I'll take another look at floating-point 
operations; this time, I'll present a 
binary-coded decimal floating-point 
package. 

Author's note: The complete ZSAM 
package is available on BIX as the file 
ZSAM. ARC. It is also available in a vari- 
ety of other formats. See page 3 for de- 
tails. The listings contain the source code 
for the assembly language routines and 
the C interface code. They also contain 
the programs that I used in the bibliogra- 
phy example , plus some sample data. ■ 

Rick Grehan is the director of the BYTE 
Lab. He has a BS in physics and applied 
mathematics and an MS in computer 
science/mathematics from Memphis 
State University. He can be reached on 
BIX as "rick_g. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 

RATES: 1x-$525 3x-$500 6x-$475 12x-$425 
Prepayment must accompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 



furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters is recommended, but up to 350 characters can 
be accomodated), plus company name, address and telephone number. Do not 
send logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex- 
ample: November issue closes on September 8. Send your copy and payment 
to THE BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, 
NH 03458. For more information call 603-924-3754. 



ACCESSORIES 



ARTIFICIAL INTELLIGENCE 



BAR CODE 



CUT RIBBON COSTS! 

Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black 
professional print since 1982. You can choose from 3 
models: Manual E-Zee Inker — $39.50 
Electric E-Zee Inker — $89.50 
Ink Master (Electric) — $159.00 
1000 s of satisfied users in 5 yeais. Money back guarantee. 

BORG INDUSTRIES 

525 MAIN ST.. JANESVILLE. IA 50647 
1-800-553-2404 In IOWA 319-987-2976 
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NanoLISP $99.99 

An MS-D8S Gommon LISP interpreter that sup- 
ports most Common LISP operations and strictly 
adheres to the standard. Numerous advanced and 
exfra features, excellent debugging facilities, sam- 
ple Al programs, fully-indexed manual, free 
technical support. 

Microcomputer Systems Consultants 

P.O. Box 6646, Santa Barbara, CA 93160 

(805) 967-2270 



PRINT BAR CODES, BIG TEXT, LOGOS 

On EPSON, IBM, OKI dot matrix or LaserJet. Design any for- 
malize on ONE easy screen 1-120 fields/label. 13 text sizes 
to 1" — readable at 50 ft. AIA'G, MIL-STD, 2 of 5, 128, 
UPC/EAN, Code 3a File Input, FAST— $279. Logos, Product 
Symbols. Other menu-driven bar code programs from $49. 
30 day $ back. 

Worthington Data Solutions 

417-A IngallsSt.. Santa Cruz. CA 95060 
(800) 345-4220 In CA: (408) 458-9938 



SELF-INKING PRINTER RIBBON 

Awarded United States Patent #4701062 
lasts 10-15 times longer than the conventional ribbon 
For printers using W width open spool ribbon: 
Okidata-82A-83A-84-92-93 Dec LA 180/120 
Teletype-33, 35 Dec LA 30/IBM 1443 

Star Gemini 10X Telelype-Model 40 

Extel Tl 800/810, 820, 880 

Contact us by mail, phone or telex and we will forward you a brochure. 

CONTROLLED PRINTOUT DEVICES, INC. 

POB 869. Baldwin Rd.. Arden, NC 28704 
(704) 684-9044 • TELEX: (FILMON-AREN) 577454 



NEW EXPERT SYSTEM 

FirstExpert -A unique expert systemstool thaiyoucan masler 
in a few hours! Generates the complete system based on your 
specification! Built-jn learning procedure automatically 
creates knowledgebase. Interactive structured induction 
allows you to add new knowledge at any time. Includes con- 
sultancy system. Handles up to 10,000 rules on a PCI Demos 
included! IBM pc's /PS-2's. 
An ingenious program, buy now for only $9935. s/hadd$5M 

NovaCast Expert Systems 

2530 Berryessa Rd. Suite 607, San Jose. CA 95132 
(408) 272-4071 Fax: (408) 437-7777 



BAR CODE READERS 

For PC, XT, AT, &'PS/2, all clones, and any RS-232 
terminal. Acts like 2nd keyboard, barcodes read 
as keyed data. With steel wand— $399. Works with 
DOS, Xenix, Novell, Alloy, -ALL software. Lasers, 
magstripe, & slot badge readers. One year warran- 
ty. 30 day $ back. Direct from USA manufacturer. 

Worthington Data Solutions 

417 A Ingalls St.. Santa Cruz. CA 95060 
(800) 345-4220 In CA: (408) 458-9938 
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FREE CATALOG 

A complete source for computer supplies at low 
prices, Fast Service: Diskettes • Latest Accessories 

• Books • Software • Dust Covers • Furniture 
• Data Cartridges • Plotter Pens • Cleaning Supplies 

• Tapes • Ribbons • Printers • Computer Paper 

• Copier Supplies • Surge Protectors • Cables 

• Print Wheels • MUCH MORE!!! 

Call, write or circle inquiry card for a FREE CATALOG 

GAAN COMPUTER SUPPLIES 

186 B East Sunnyoaks Ave.. Campbell, CA 95008 
(800) 523-1238, In Calif. (408) 370-6747 



Buy your own Book 

Get a fully supported LISP program for 
the MAC without the padded price to 
pay for an expensive book. $20 buys 
it MAC plus or equivalent runs it. Order 
now and save. 

Oosson Software 

Box 33113, Coon Rapids, MN 55433 
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PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Ad d bar codes and b i g graphics text t o your program . 
Print from ANY MS-DOS language. Bar codes: UPC, 
EAN. 2 of 5, MSI, Code 39. Epson, Oki, IBM dot matrix 
text up to Vz". LaserJet up to 2". Font cartridges not re- 
quired. $179-$239. 30 day $$ back. 

Worthington Data Solutions 

417-A Ingalls St.. Santa Cruz, CA 95060 
(800) 345-4220 In CA: (408) 458-9938 



Inquiry 582. 



ARTIFICIAL INTELLIGENCE 



EXPERT SYSTEM DEVELOPMENT 

Get the award winning AGNESS to develop network 
based expert systems using multiple inference methods, 
the Merit scheme for efficient data collection, and uni- 
que explanation facilities. Use the AGNESS C_talk 
Toolkit to embed an expert system into your applica- 
tion under an object oriented environment. $795. 

Applied Information Systems, Inc. 

2117 West Hoyt Ave., St. Paul, MN 55108 
(612) 641-9947 
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muLISP ™ 87 for MS-DOS 

Fast, compact, efficient LISP programming environ- 
ment. muLISP programs run 2 to 3 times faster & 
take V2 to Va the space of other LISPs. 450 Com- 
mon LISP functions, multi-window editing & debug- 
ging, flavors, graphics primitives, lessons & help, 
demo programs, comprehensive manual. 

Soft Warehouse, Inc. 

3615 Harding Ave., Suite 505, Honolulu, HI 96816 
(808) 734-5801 



PORTABLE READER 

Battery operated, handheld reader with 64 K static RAM, 
2x16 LCD display, 32 key keyboard, RealTime-Clock. 
Wand or laser scanner. Program prompts and data 
checking thru its own keyboard. Easy data transfer by 
RS-232 port or PC, PS/2 keyboard. Direct from USA 
manufacturer. 30 day $$ back. 

Worthington Data Solutions 

417-A Ingalls St.. Santa Cruz, CA 95060 
(800) 345-4220 In CA: (408) 458-9938 
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NATURAL LANGUAGE C LIBRARY 

Increase your market share! Use JAKE to add a natural 
language front end to your application. JAKE translates 
English queries and commands into C function calls 
and data structures. JAKE offers context-sensitive 
semantic processing; interfaces easily; <64K mem. 
JAKE $495. INTERACTIVE DEMO $10 

ENGLISH KNOWLEDGE SYSTEMS, INC. 

5525 Scotts valley Or. #22, Scotts Valley. CA 95066 

(408) 438-6922 
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*LISP* *LISP* 

SYMBOLICS 3620 

Ideal for Futures Trading. Comes with 3620 CPU, 
190MB Disk, 4 MB Memory, Tape drive, 16" 
Monochrome Monitor, Serial Interface, Mouse, 
Single and Double precision Floating Point 
Accelerator, Genera software enviionment, and all 
Manuals. 

WELLINGTON 

733 Bishop St., Ste. 1800, Honolulu, Hawaii 96813 
' (800) 992-9989 
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BAR CODE SOLUTIONS 

We make bar coding very easy with our complete line of 
readers. Our PC-Wand readers network, or work with your 
keyboard or terminal, or are carried around taking inventory, 
entering sales and clocking time. Our bar code label print- 
ing software packages work with MS-DOS or PC-DOS and 
most matrix or laser printers. We also sell pre-printed labels. 
Our hardware can work with nearly every computer in the 
world. 

International Technologies & Systems Corp. 

635-C North Berry St., Brea, CA 92621 
(714) 990-1880 FAX: 714 990-2503 TLX 6502824734 MCI 
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BAR CODE 



CASE 



CROSS ASSEMBLERS 



BAR CODE MADE EASY 

PERCON® E-2-READER"" keyboard interlaces and multiuser 
RS-232 models make it easy to add bar code to virtually any 
computer/terminal WITHOUT SOFTWARE MODIFICATION. 
Immediate shipping. T_wg year warranty. Bar code printing 
software available Call lor details on fasl. accurate, easy data 
entry. Substantial reseller discounts. 

PERCON® 

2190 W. 11th SI., Eugene, OR 97402 
1-800-8 PERCON 



FINITE STATE PROGRAM COMPILERS 

State programs develop quicker, run faster and use less 
memory than sequential programs. A few keystrokes can 
replace hundreds of instructions. The Compeditor, a 
CASE software development tool, forms source state 
programs in: Ada, BASIC. C, FORTRAN and Pascal. 
FOR IBM DOS. 

Price $200 per. lang. (With Primer and Debugger) 
Sampler $50.00 (With all manuals & credit) 

AYEC0 5025 Nassau Circle. Orlando 

INCORPORATED FL 32808 (407) 295-0930 



CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 36 Microprocessors 

Hosts: PC/MS DOS, micro VAX, VAX 8000 
Developed and supported at: 

ENERTEC, INC. 

BOX 1312, Lansdale, PA 19446 
215-362*0966 MC/VISA 
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PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable, cost 
effective data entry. Looks just like keyboard data! 
Choose from stainless steel wand or laser interface. 
Also, powerful Bar Code and Text printing software. 
Great warranty. Dealer inquiries welcome. 

Seagull Scientific Systems 

15127 N.E. 24th, Suite 333, Redmond, WA 98052 
206-451-8966 



JOINT APPLICATION DESIGN 
and PROTOTYPING WORKBENCH 

Developers! Reduce your costs and improve 
user satisfaction. Give users a hands on feel 
for the system. Build a full working model of 
a system in just hours. PC-PROTO is easy to 
use, flexible, and writes the documentation for 
you. From $149. 

Kartech, Inc. (416) 656-2032 

165 Pinewood Ave., Toronto, Ontario, Canada M6C 2V6 
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Professional Series 

Pseudocode releases its PseudoSam professional 
Series of cross assemblers. Most popular processors. 
Macros, Conditional Assembly, and Include Files. Vir- 
tually unlimited size. For IBM PC's, MS-DOS -2.0 or 
greater. With manual for $50.00. (Ml res. 4% tax). Ship- 
ping $5, Canada $10, Foreign $15. Visa/MC. (Dealer 
Inquires Welcome). 

KORE Inc. 

6910 Patterson, Caledonia, Ml 49316 616-791-9333 

30 Day satisfaction guaranteed or purchase price refunded. 
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CD-ROM 



DATA INPUT DEVICES 

Bar Code & Magnetic Stripe Readers for microcomputers & 
terminals, including IBM PS/2 & others, DEC, Macintosh, 
AT&T, CT, Wyse, Wang. All readers connect on the keyboard 
cable & are transparent to all software. Low cost bar code 
print programs, magnetic encoders, & portable readers are 
also available. GSA contract 0GSOOK87AGS5346. 

TPS Electronics 

4047 Transport, Palo Alto, CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 

FAX: 415-856-3843 



CD-ROM Drives & Titles 

Largest selection for PC & Mac. 
Microsoft Programmers Library & Drive $995 
Computer Library $695 • Public Domain S/W $99. 

Drives from $699. Hundreds of titles from $29. 

MC/VISA/AMEX, Money-back Guarantee. 

Call or write for free 100 page catalog. 

Get It all from "The Bureau" 

Bureau of Electronic Publishing 

121 Norwood Ave., Upper Montclair, NJ 07043 
(201) 746-3031 



FANTASTIC SIMULATORS 

For the 8048, 8051, 8080, 8085, & Z80 families. Full function 
simulation including ALL MODES of interrupts. Built-in 
disassembler. Better than expensive LCE.'s. 

CROSS ASSEMBLERS 

We support the 8048, 8051, 8080/8085, 8096 &Z80 families. 
Just $75 each. 

Lear Com Company 

2440 Kipling St/Ste. 206, lakewjod. CO 80215 
303-232-2226 
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VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

VWND/LASER/MAGNETIC CARD CONNECTIVITY 

• Keyboard wedges (Internal/External) lor IBM PC/XT/AT. PS/2 
and portables. 

• RS232 wedges for WYSE, Link, Kimtron terminals 

• Bar code and label printing software 

• Full two year warranty 

• 30 Day Money Back Guarantee 
•Extensive VAR/Dealer Discounts 

3140 De La Cruz 8W., Suite 200/Santa Clara, CA 95054/(408) 960-t880 



Government Databases on 
CD-ROMs 

Detailed US databases available on 5 CD-ROMs: 
Economics, Labor, Agriculture, Consumers, and Food. 
Soon: Health, Business, Tax, Energy and more. Includes 
software to make tables, DIF or ASCII. $65 each, MS- 
DOS req. CD-ROM publishing services available. 

Hopkins Technology 

421 Hazel Lane, Hopkins, MN 55343 
(612) 931-9376 CIS 74017,614 



680X0 Cross Assemblers 



No*. rapiSTyve quaJSy 680XD CraEsA-^*r**^ that use your I BM PC or com- 

patfcte. All versions su pport up to 32 char labels, INCUJDE Ses, RUTH names, 

extensive list output, sorted symbol tables, many common directives, prirted 

manuals. Basic versions create S-raxxds. Unking versions include a ffcrarian 

& finkBr, osate either S-rarads or rateable modules tinted to cre^e S-rasrts 

or binary files. Minimum requirem ents are 320K. DOS 2.XX. & 1-6V*' OSOO. 

Basic 68000/880 lO-$49.95 Basic 66020-$69 35 

Linking 68000/6801 0- $8935 Linking 68020/68881 -512935 

Linking 68030/68881-5149 35 

Checks. VISA. MC accepted. MN residents +6% sales tax. 

No PO's or 000*8 please. 

RAVEN Computer Systems 

Box 12116. St. Paul. MN 55112 (612) 636-0365 
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CAD/CAM 



COMMUNICATIONS 



P-C-B ARTWORK MADE EASY! 

Create and Revise Prlnted-Circult-Artwork 
on your IBM or Compatible 

* Help Screens * Dip & Sip Library 

* Printer and Plotter Artwork * Supports Mice 

* Auto-Router available * ICON Menus 

Requirements: IBM or Compatible PC, 384K RAM, DOS 

3.0 or later. PCBoards: $99.00 DEMO: $10.00 

PCBoards 

2110 14th Ave. South, Birmingham, AL 35205 
(205)933-1122 
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PC-COMM: A SERIAL DATA 
COMMUNICATIONS ANALYZER 

Displays bidirectional RS-232 data traffic. Logs data to 
disk monitoring at 19.2K baud. Indicates errors and 
RS-232 control signals. Runs on all IBM PC/AT/PS2 
compatibles. Transfers binary files at 19.2K baud. 
PC-COMM $165 Cable option $65 S/H $5 

Santa Rosa Software 

99 Alden Ave., Rohnert Park, CA 94928 
707-664-8440 



6800-Famlly Development Software 

Our C Compilers for the 6800, 6801, 6809, & 
68HC11 feature a complete implementation (ex- 
cluding bit fields) of C as described by K&R and 
yield 30-70% less code than other compilers. Our 
Assemblers feature macros and conditional 
assembly. Linker & Terminal Emulator included. 

Wlntek Corporation 

1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 
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COMPUTER INSURANCE 



DATA CONVERSION 



P-CAD MOUSE 

A quality mouse designed to run with the P-CAD soft- 
ware. It requires one RS232C COM Port for the con- 
nection. No external security device is needed any more. 
Complete hardware and documentation for $575. Call 
or write for more information. Three years warranty. 
Checks, COD, VISA, MC accepted. 

UNITEK SYSTEM 

9228 Vancouver Drive, Sacramento, CA 95826 

(916) 962-6075 
P-CAD trademark of Personal CAD System, Inc. 
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INSURES YOUR COMPUTER 

SAFEWARE provides full replacement of hardware, 
media and purchased software. As little as $39 a 
year provides comprehensive coverage. Blanket 
coverage; no list of equipment needed. One call 
does it all. Call 8 am-10 pm ET. (Sat. 9 to 5) 

TOLL FREE 1-800-848-3469 

(Local 614-262-0559) 

SAFEWARE, The Insurance Agency Inc. 



Inquiry 595. 



MEDIA CONVERSION/DATA TRANSLATION 

Mote than just a straight dump or ASCII transfer! 
Word Processing, DBMS, and Spreadsheet data on Disks 
or Tapes transferred directly into applications running on 
Mainframes, Minis, Micros, Dedicated Word Processors, 
Typesetters, and Electronic Publishing systems. 
IBM PS/2 & Macintosh supported 
#1 in the translation industry! 

CompuData Translators, Inc. 

3325 Wilshire Blvd., Suite 1202, Los Angeles, CA 90010 

(213) 387-4477 1-800-825-8251 



Inquiry 601. 



MARCH 1989 -BYTE 295 



The Buyer's Mart- 



DATABASE MGMT SYSTEMS 



DATA/DISK CONVERSION 



DISASSEMBLERS 



FREE TRIAL dBASE III CLON!! 

" 1 o n 1 i s a programmable relational DBMS . . . The menu 
mode is a fancier and more complete version of DBases's 
assistant mode. . . 1 on 1 » 3II is a great deal for those who 
would be glad to have a dBASE III PLUS clone" 

" PC MAGAZINE 5/17/88 •• 

Free 30 d ay trial full program U SA only o r Buy now get free 
upgrade. Money back guarantee $69 + $5. S/Hchic/Amex. 
CAN +$4. Other +$10. Call or write: 

1 on 1 Computer Solutipns 

26 Finchwood Dr., Trumbull, CT 06611 203-375-0914 

dBASE III is a trademark of Ashton-TATE 



DISK INTERCHANGE 
SERVICE COMPANY 

DISC specializes in transferring files between incom- 
patible disk formats, and between disk and 9-track tape. 

• Dedicated Word Processors 

• Mini, Micro & Mainframe Computers 

• 9-Track Tape (800. 1600 and 6250 BPI) 

• MSDOS,, CP/M, UNIX, DOS,, PRODOS, TSX+, RT-11 

2 Park Drive • Westford, MA 01886 
(508) 692-0050 



SOFT-X-PLORE 

See "BYTE's May '88 issue pg. 78". Disassemble 500 
kb (*) program at 10,000/min. (*) in any file, ROM/RAM 
memory up to 80386 instruction set (*). SOFT-X-plore: 

* is for MS/DOS 2.0+ systems 

* uses 20 algorithms and seven passes (*) 

* only $129.95 plus S&H w/30 day guarantee. 

To order call (BOO) 446-4656 or info (203) 560-0236 
Or write: RJSWANTEK INC. 

178 Brookside Rd., Newington CT 06111 

* best on the market MC/VISA accepted 
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DISK COMPATIBILITY 



query dBASE IV data in OS/2 

don't waste time waiting for a huge program to load up 
C>SELECT • FROM DATABASE 

• SELECT can read dBASE III+ & IV database & index 

• DOS & OS/2 protected mode version, multiuser 

• set up query by filling table, no programming 

• filter, relation, calc field, graph, histogram, report 

• DOS $38 OS/2 $38 both $68 + $3 S/H check/visa/MC 

YSC Tech (416) 733-0228 

47 Protea Gardens, Willowdale, ON M2K 2W5, CANADA 
dBASE IV is trademark of AshtonTate 
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THE #1 CHOICE 

In disk & tape conversion 

for many leading corporations, government, agencies, 

law firms, and companies in every industry— world-wide. 

Free test • Satisfaction guaranteed 

Call the helpful conversion experts. . . 

Graphics Unlimited Inc. 

3000 Second St. North, Minneapolis. MN 55411 
(612) 588-7571 
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IBM PC's USE Mac DISKS 

MatchMaker lets you plug any Macintosh exter- 
nal floppy drive into an IBM PC. Halfsize card and 
software lets you copy to/from, view directory, in- 
itialize, or delete files on the Mac diskette. Works 
with PCs, XTs, ATs, ar\d compatibles. The easy way 
to move information! 

$149.00 Visa/MC/COD/Chk. 

Micro Solutions Computer Products 



132 W. Lincoln Hwy.. DeKalb. IL 60115 



815/756-3411 
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DATA/DISK CONVERSION 



DISK DRIVES 



QUALITY CONVERSIONS 

Nine Track Tape 

2,000 plus Disk Conversions 
Optical Scanning 

1st Run Computer Services Inc. 

1261 Broadway. Suite 508, New York. NY 10001 

(212) 779-0800 



IBM PC *to# HP 

FILE COPV 

IBM PC to HP File Copy allows IBM PCs, PS/2, com- 
patibles to read, write files written by Hewlett Packard 
Series ,70, 80, 200, 300, t000, 9000's. i/Ve offer custom 
work using out file copy utilities and program translators. 
Call for estimate, catalog, data sheet. 

Oswego Software 312/554-3567 

507 North Adams St. Fax 312/554-3573 

Oswego, Illinois 60543 Telex 858-757 



PS/2 DRIVES FOR PCs ATs 

CompatiKit/PC $279 

CompatiKit/AT $219 

Built-in floppy controllers— no problem. 
Supports multiple drives and formats. Lets your 
computer use IBM PS/2 1.4M diskettes plus more! 
Gall for further information or to place an order. 

VISA/MC/COD/CHECK. 

Micro Solutions Computer Products 

132 W. Lincoln Hwy.. DeKalb, IL 60115 815/756-3411 
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DISK DUPLICATION 



Get the Expertise You Need! 

Disk/Disk • Tape/Disk • OCR 

Over 1,000 formats! 3V2, 5V4. or 8 inch disks; 9 track 
mag tape; 10 MB Bernoulli cartridge. Data base and 
word processor translation. Specialists in Govern- 
ment Security Data. Call for free consultation. 

Computer Conversions, Inc. 

9580 Black Mtn. Rd., Ste J. San Diego. CA 92126 

(619) 693-1697 



CONVERSION SERVICES 

Convert any 9 track magnetic tape to or from over 
1000 formats including 3 1 /2", 5V<", 8" disk formats & 
word processors. Disk to disk conversions also 
available. Call for more info. Introducing OCR Scan- 
ning Services. 
Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd., Dept. #B 
Buffalo Grove, IL 60089 (312) 459-6010 



SOFTWARE PRODUCTION 


• Disk duplication 


• Warehousing 


• All formats 


• Drop shipping 


• EVERLOCK copy 


• Fulfillment 


protection 


• 48-hour delive y 


• Label/sleeve printing 


• Consultation & 


• Full packaging 


guidance 


sendees Star . Byte> |nc . 


2880 Bergey Rd., 


Hatfield. PA 19440 


215-997-2470 


800-243-1515 



Inquiry 605. 



Inquiry 611. 



Inquiry 617. 



DEMOS/TUTORIALS 



DUPLICATION SERVICES 



DISK CONVERSIONS 

Media transfer to or from: IBM, Xerox, DEC, Wang, 
Lanier, CPT, Micom, NBI, CT, also WR WS, 
MS/WRD, DW4, MM, Samna, DEC DX, MAS 11, 
Xerox-Writer, ASCII. 

FREE TEST CONVERSION 
CONVERSION SPECIALISTS 

531 Main St., Ste. 835, El Segundo, CA 90245 
(213) 545-6551 (213) 322-6319 



LEARN THE ABC'S OF 1-2-3 

LEADING EDGE'S New Softvision VCR Training AC- 
CELERATES learning LOTUS 1-2-3. You get: 84-min 
videotape, workbook and practice disk. Now you're up- 
to-speed on lotus 1-2-3. Just $29.95 + 2.50 P&H. 
ORDER NOW. Money back if not delighted. All major 
credit cards. CALL NOW. 

LIFE DYNAMICS 

6050 Peachtree Pkwy., #240-226. Norcross, GA 30091 

(800) 548-9608 M-F 10-6 

(800) 548-5782 Ext. 12 ANYTIME 



SOFTWARE DUPLICATION 

• One Stop SJioppj.ng • Technical Suppojrt 

• Custom Packaging • Drop Shipping 

• Copy Protection • Fast Turnaround 

• Competitive Pricing 

SATISFACTION GUARANTEED 

800-222-0490 NJ 201-462-7628 

MEG ASoft 

R0. Box 710, Freehold, NJ 07728 See our ads on page 322. 
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ELECTRONIC PROJECTS 



DISK & TAPE CONVERSIONS 

AUTOMATICALLY 

SAVE TIME AND MONEY 

Over 1000 formats from Mini, Micro Mainframe, Word Pro- 
cessors, & Typesetters. 

TAPE Conversions as low as $23.00 MB 

DISK Conversions as low as $15.00 per Disk 

Call or write 10DAY for a cost saving quotation. 

CREATIVE DATA SERVICES 

1210 W. Latimer Ave., Campbell, CA 95008 
(408) 866-6080 
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INSTANT REPLAY III 

Build Demos, Tutorials. Prototypes. Presentations, Music. 
Timed Keyboard Macros, and Menu Systems. Includes 
Screen Maker, Keystroke/Time Editor. Program Memorizes, 
and Animator. Recti Great Review's! Simply the BEST. Not 
copy protected. No royalties. 60 day satisfaction money 
back guar. IBM and Compatb. $149.95 U.S.Chk/Cr. Crd. 
Demo Diskette $5.00 

NOSTRADAMUS, INC. 

P.O. Box 9252 
Salt Lake City, Utah 84.109 (801) 487-9662 
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BUILD TALKING ROBOT! 

- Build B.E.R.T.© the Basic Educational Robot Trainer 

- Featured in BYTE April & May / 67 

- Even a child can program this talking Robot, built 
from off-the-shelf components 

- Minimum Kit -$50.00 U.S. 

- Complete Kit $180.00 U.S. 

- +10% S/H VISA welcomed 

- For further information write to: 



GoCo Dist. 



Suite 80S 1146 Harwood St., toncouver, B.C. Canada V6E 3V1 
VISA orders only: 604-681-0595 
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ENTERTAINMENT 



FLOW CHARTS 



HARDWARE 



• • • EGA Chess • • • 

• "Challenging". . . "Relentless". . .—PC Mag 

• Fully Animated High Resolution Graphics 

• Solves Mate In 7. . On Screen Clock 

• Huge Opening Book. . .Select Level 

• Save/Restart/Print Your Own Games 

• Requires 256K EGA/VGA 5.25" disk 

• $34.95 ($5.00 for Demo) 

CUBE Microsystems 

P.O. Box 26064, Overland Park, KS 66225 
(913) 649-6747 VISA/MC 
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FLOW CHARTING 11+ HELPS YOU! 

Precise flowcharting is fast and simple with Flow Charting 
11+ . Draw, edit and print perfect charts: bold and normal fonts, 
26 shapes — 95 sizes; fast entry of arrows, bypasses & con- 
nectors; Fast Insert Line; shrink screen displays 200-column 
chart; 40 column edit screen for detail work, much more! 

PATTON & PATTON 

81 Great Oaks Blvd.. San Jose, CA 95119 

1-800-525-0082 Ext. 42 (Outside CA) 
408-629-5376 Ext. 42 (CA/lnt'l) 



CHIP CHECKER 

• 74/54 TTL + CMOS • 8000 Nat. + Signetics 

• 14/4000 CMOS • 9000 TTL 

• 14-24 Pin Chips • -3" + .6" IC widths 
Tests/Identifies over 650 digital chips with ANY type 

of output in seconds. Also tests popular RAM chips. IBM 
compatible version $259. C128 + C64 version $159. 

DUNE SYSTEMS 

2603 Willa Dr., St. Joseph. Ml 49085 

(616) 983-2352 
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NEMESIS™ Go Master® 

Go, a game of strategic elegance, has been a way of 
life in the Orient for over four thousand years. Many con- 
sider Go to be the secret of the Japanese business- 
man's success. "While chess is a game of war, Go is 
a game of market s/)are"[President of Nikko Hotels]. 

"if you are Interested in Go, buy this program." 

Game of the Month J. Pournelle BYTE 7/87 

Toyogo, Inc. The Leader in Computer Go. 

76 Bedford St. 034-Y, Lexington. MA 02173,, (617) 861-0488 



WINDOWS FLOWCHARTER $79 

RFFLow is a drawing tool designed specifically for 
flowcharts. Easy to learn, easy to use. 75 shapes 
automatically adjust in size. Move, copy, or delete 
groups of objects. 7 levels of zoom. Use mouse or 
keyboard. On-line user's manual. Supports Win- 
dows printers, plotters, and fonts. $5 trial disc. 
RFFIow requires Microsoft® Windows. 

RFF ELECTRONICS 

1053 Banyan Court, liDveland, CO 80538 
(303) 663-5767 



INDUSTRIAL STRENGTH SINGLE BOARD COMPUTER 
Has optimum features for monitor + control applications: 
16 Chan A/D • 4 RS232/422 Porte • 48 Prog I/O Lines 

• 8 Opto INs • 8 HiDrive OUTs • 4 Timers • Watchdog 

• 104K Memory • 5.25 x 80 Options: Resident FORTH 
OS with Target Compiler, Editor, Assembler, + Auto 
Load/Start; 5 MHz 8085 • 4 Chan D/A • Battery Backed 
Clock/RAM • Networking • PC Support. 

E-PAC 1000+ $249.00 E-PAC 2000+ $449.00 

EMAC INC. 

P.O. Box 2042, Carbondale IL 62902 (618) 529-4525 
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Sho 'nuff good software 

Cast yo eyes "pun a little ole piece o assembly code, 
"n yo be seein hows powerful easy it be ta tie yo mind 
in knots. Sos wise ole Uncle Remus hisself has com- 
mented a pile o IBM code jus fo yo ta see. Ta git yourin, 
be a scribblin GAMES on a scrap o paper. Den be a 
mailin da simples' purchase order in da whole wide 
world "n a check fo three smackers ta 

ZIP FAST Box 12238 Lexington. KY 40581-2238 

An extry buck shrinkins da disk ta 3.5 inches. 

A fancified printed book be 18 o dem der dollars. 

Don' furgut yo ever lovin return address. 



STRUCTURED FLOW CHART 

NSChart creates Nassi-Shneiderman (structured) 
flowcharts from a simple PDL. Keywords define 
structures & text strings appear in the chart. Easy 
to create, even easier to revise! Automatic chart siz- 
ing, text centering. Translators from many 
languages available, For Mac and IBM PC. 

SILTRONIX, INC. 

P.O. Box 82544, San Diego, CA 92138 

1-800-637-4888 



FREE CATALOG 

Protect your computer power from black-outs, brown- 
outs, audio/video hash and surges! Complete line of low 
cost Emergency Power Supply units. Line Conditioners 
and Surge Suppressors prevent damage and loss of 
valuable data. Prevent errors, malfunctions and false 
printouts! Send for money saving catalog today. 

INDUS-TOOL 

730 W. Lake St., Chicago. IL 60606 

Phone 312-648-2191 
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GRAPHICS 



YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER'S MART 

can help you reach computer professionals and 
produce valuable inquiries for your company! 

Call Brian Higgins for more information 
603-924-3754 



AMAZING GRAPHICS MADE SIMPLE! 

Announcing AXtlM, the first truly sophisticated 
technical graphics and analysis PC program. 

• analyze/explore/publish • display/edit 

• ultra-high resolution • color/20 & 3D 

• windows/menus/help • interactive 

• extremely easy to use • powerful 

— $495 with 60 day money back guarantee — 

THMetrix, Inc. 

444 NE Ravenna Blvd. Suite 210-BY. Seattle. WA 98115 
(600) 548-5653 ext. 061, in WA (206) 527-1801 



Rack-Mounted AT 286 or 386 

Industrial, Med-Tech, Laboratory and Comm. needs 
O Intel 80286 or 80386 CPU daughter card O Passive back 
plane (8-10 expansion slots) O Fits standard 19" rack O Heavy- 
duty dualfansO Clean air filter O High-speed, high-quality hard 
disk available O Slide-mounted CPU chassis for easy 
maintenance access O Power supply up to 360 Watts. For 
details and prices, Contact: 

(516) 589-8666 

International 

Telecommunications Services 
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FAX COMMUNICATIONS 



GRAPHICS LIBRARIES 



COMPLETE FAX $295 

Grp. Ill FAX capability for your PC. Bkgrd. operation, w/pop- 
up "hot key" for direct faxing from most applications. Sched- 
uled/broadcast transmission, auto redial. Optional 9600 bps, 
voice mail, morel 2 yr. warranty from The Complete PC. Free 
2nd day air shipping. 

R. Gile Electronics 

358 So. Main St., Ste. #36 

Orange, CA 92668 

To order, call (800) 527-4453 or (714) 634-3353 24 hr. 

For info, poll FAX (714) 634-1644 



GRAPHICS LIBRARIES 

Very Fast 2D/3D Autoscaling Graphics for Microsoft 
Languages. 3D Lines Use Color. Fast Polygon Fill, 
Solid/Wireframe. Color/Blinking Text. X-Y, Bar, Smith 
Contour & 3D Fishnet Graphs. Supports 
CGA/EGAA/GA/Herc & Dot Matrix/Laser/Plotters @ Full 
Resolution. Print Screen. Port. $140 NO ROYALTIES. 
FORTRAN Source + $30. 

CHIRP TECHNICAL SERVICES 

P.O. Box 551, Del Mar, CA 92014-0551 
(619) 632-9510 
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QB 4.5 LIBRARIES 

Make QuickBASIC 4.5 even better with our 

FINALLY! Family of Products. Programming tools, 

WINDOWING, Graphics and more! 

FREE CATALOG of Compiled BASIC Tools. 

(800) 423-3400. 

KOMPUTERWERK, INC. 

851 Parkview Blvd., Pittsburgh, PA 15215 
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FLOW CHARTS 



HARD DRIVE REPAIR 



Flowchart/State Diagram for Engineers 

Draw flowcharts or state diagrams with this MacDraw like pro- 
gram on your IBM PC/AT/PS2 or compatible. All flowchart sym- 
bols are prebuilt and can be stretched to any size. Add your 
own symbols to the symbol library. Ellipses, curves with end- 
ing arrowheads, cut/paste, enlarge/reduce, drag, zoom out, 
undo. .etc. Output to most printers, plotters, and desktop 
publishing software. Complete with Logitech Mouse for $69. 
See our larger ad every other month. 

Daytron Electronics Inc. 

610 S. Sherman #104, Richardson, TX 75081 214-669-2137 



Inquiry 625. 



HARD DRIVE REPAIR 

WE WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE COST OF REPLACING IT. 
FAST TURNAROUND!!! CALL FOR DETAILS 

H & W micro, inc. 

528-C FOREST PARKWAY 
FOREST PARK, GA 30050 

(404) 366-1600 
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Apple • Service Parts 
• Accessories • Systems • 

BUY • SELL • TRADE 
PRE-OWNED Electronics, Inc. 

30 Clematis Avenue, Waltham, MA 02154 
800-274-5343 FAX 617-891-3556 

Service Centers and Dealers welcome 
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HARDWARE/ADD-ONS 



LAPTOP COMPUTERS 



POS PERIPHERALS 



The World* First Highest Density Module! 

* 18 Meg on the smallest surface 

* Organization: 2x1024Kx9 bit 

* Package: DIL 63 pin Jedec-Standard 
•Technology: GM.OS, hybrid, 18xHMS1100JP-10 

* Compatibility: With two Hitachi HB56A 19-10 

* Suitable for extension of basic memory 

For more information please write or call: 

TermoTVol Corp. 

1888 Century Park East, L.A. CA 90067 
Tel. 213 284-3242 



LAPTOP SPECIALS 

TOSHIBA • Zenith • NEC • SHARP LAPTOPS 

• Hard drives for Tandy 1400 LT & Toshiba 1100+ 

• AFFORDABLE 5Va" or 3W DRIVE UNITS for 
LAPTOPS & DESKTOPS • DICONIX PRINTERS • 
768 card for T1000 • 2400 BAUD MODEMS for Lap- 
tops • Fast reliable and friendly service. For Low Pric- 
ing call World wide sales 

COMPUTER OPTIONS UNLIMITED 

201-469-7678 (7 Days, 9 am-10 pm Eastern time) 



POS PERIPHERALS 

Ciedit Card Reader $200.00 US 

Reads track 1. ASCII data sent to host via RS232. 
Credit Card and Bar Code Reader 

As above plus Code 39.2l5,Codabar,UPC,EAN. 
POS Paripheral Contains 47 relegable keys, receipt printer. 

2 line LCD display, credit card and bar code readeis, cash 

drawer, NV ram, etc. Connects to any computer via RS232. 
OEM and custom modifications welcome. 

DIGITAL DIALOGUES INC. 

4 Croydon Rd. #2, Toronto, Ontario, Canada 
M6C 1S7 (416) 449-4905 
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HARDWARE/COPROCESSOR 



PRACTICAL JOKES 



DIGITAL SIGNAL PROCESSOR 

DSP products for the IBM PC/XT/AT based on the T I 
TMS32010 and TMS320C25. Designed for applications 
in communications, instrumentation, speech, and 
numeric processing. Offered with 12 bit 110 KHz A/D 
and D/A and continuous to disk data acquisition & 
playback option. $650 and up. 

DALANCO SPRY 

89 Westland Ave., Rochester, NY 14618 

(716) 473-3610 



Laptop Connection 

2PC — THE File Transfer Utility 

• lap to Lap. LaP to Desk • Desk to Desk, pc to PC 
'Super Easy to Use ' No Installation Required 

* Breaks the "Bridge-Link" Pr ce Barrier " 115 K Baud 

$55 w/universal cable, $45 w/o cable 

See Jan. 89 Issue— 'What's New" Column— p.94 

PLUS Quality Cables at FAIR Prices: 

• Null Modem (6'). . . .$12 * Printer {6";i $10 

• Kbd Ext^ 1 ) $12 ' MonExl(6'} $12 

• Par Print (6') $10 • Serial (6 1 ) $10 

MANY MORE CABLES AVAILABLE. Mac & PC 

Th ompson Computing's? F N. Ventu Park Rd., Ste. 306, 

New bury Park , CA 91320, (805) 498-76S3 (VIS A MC) 



EXPERIENCE A HOT-BOOT 

48 Visual Tricks & Practical Jokes for the IBM PC. 
A Trick for every occasion and every person! 

+ Fire/*>rks + Computer Billboard + Happy Hacker + The Blob 
+ Drunk DOS + Impatient DOS + Password + Flash-Back 

+ Mispeller + Happy Btithday + Ghost Wrtler + Plus 37 more! 

We take having fun seriously, 
so for a good time send $21.00 to 

Left-handed Software, 2063 42nd Ave., SF, CA 94116 (415) 665-2655 
(PS. Hot-Bool requires an IBM PC/Compatible and a sense of humor). 
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PROGRAM SUBCONTRACT 



SC/FOX m PARALLEL COPROCESSOR 

PC/XT/AT/386 plug-in board with Forth software. 10 
MIPS operation, up to 50 MIPS burst. 64K to 1M 
byte memory. Uses Harris RTX 2000™ RISC 
realtime CPU with 1-cycle multiply, 1-cycle 
14-priority interrupts, two 256-word stacks, three 
16-bit timer/counters, 16-bit i/o bus. Ideal for real- 
time control, signal and image processing and 
multiple board operation. From $1,995. 

SILICON COMPOSERS, INC. (415) 322-8763 

210 California Ave., Suite K, Palo Alto, CA 94306 



L A P - l_ I N K 

The ultimate solution for linking laptop computer with any IBM 
compatible desktop PC. 115, 200 baud transfer rate— faster than 
any other product available. No installation necessary, easy to 
use split screen design. Includes incredible "universal cable" 
that connects any two computers. Transfer entire disks faster 
than a DOS copy command! Only $129.95 including universal 
cable and both 3V2" and 5V<" disks. "Bridge" owners can trade 
in for only $89.95 w/o cable. 

Traveling Software, Inc. 

18702 North Creek Parkway, Bothell WA 98011 
1-800-343-8080 (206) 483-8088 



In a Time Jam? 

Let us do your software work in TPascal or 
TC or M/S C. Guaranteed fast turn, low price 
and satisfaction. To your specs or well 
design too! 

Automated Software 

3239 Mill Run, Raleigh, NC 27612 
800-227-7681 or 919-782-9045 
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IBM SOFTWARE 



LAPTOP PERIPHERALS 



PROGRAMMERS TOOLS 



IBM* SOFTWARE NEW VERSION 

SAVE UP TO 65%, Quantity Limited 

First come, First served, VIS^/MC/check 

COBOL V2.0 $295 Prof. FORTRAN V1.3 . .$250 

C compiler $195 Macro assembler V2.0 . .$75 

BASIC Compiler V2.0 .$95 BASIC Ref. V3.2 $25 

LAN Program V1.2 $75 Plotting System $150 

The Computer Place, Inc. 

301-330-6016 Fax 301-926-3415 

'IBM is trademark of International Business Machine*. 



LAPTOP BACKLIGHTS 

Factory Installed • 90 Day Warranty 

Toshiba, Amstrad, Sanyo, DG, 
Kaypro, IBM, HP, etc. $295 
The Portable Peripherals People 

Axonix Corporation 

(801) 466-9797 



TURBO SCREEN MASTER 

Produce data entry screens and help windows for Turbo 
Pascal and Turbo C. Menu-driven, context sensitive help, 
configurable edit commands, flexible data validity 
checking, colors, IBM-PC graphics characters. 
Generates Pascal and C source code. Only $69.95 plus 
$3.00 S&H. WA residents add 7.8%. 

BLUE BRIDGE SOFTWARE 

7401 W. Canal Drive, Suite 343 

Kennewick, WA 99336 

(509) 627-6729 
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INVENTORY MANAGEMENT 



MEMORY CHIPS 



STOCK-MASTER 4.0 

Commercial grade inventory management 
software at micro prices. 

• Supports all 12 • Stock Status Reporting 
transaction types • Activity History Analysis 

• Trend Analysis • Bill of Materials 

• Quality Control • Purchase Order Writing 

• Multiple Locations • Order Entry 

• Purchase Order Tracking • Material Requirements 

• Open Order Reporting • On Line Inquiry 

• Serial/ljot # Tracking 

Applied Micro Business Systems, Inc. 

177-F Riverside Ave.. Newport Beach, CA 92663 714-759-0582 



MEMORY CHIPS 

41256-15-12-10 Call 51000 (1 Meg) Call 

4164-15 Call 51258 for Compaq 386 . Call 

4164-12 Call 8087-32 Call 

41128 Piggy Back lor AT. . .Call 80287-6-8-10 Call 

41464-12 (64Kx4) Call 80387 Call 

414256 (256Kx4) Call NEC-V208 Call 

2764,27128,27256,27512 . . . Call Mouse Call 

Prices subject to change 

ESSKAY 718-353-3353 
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TLIB™ 4.1 Version Control 

'TUB 1 " is a great system" — PC Tech Journal 3/BB. 
Full-featured configuration mgmt for software profes- 
sionals. All versions of your code instantly available. Very 
compact, only changes are stored. Check-in/out looks, 
revision merge, branching, more. Mainframe deltas for 
Pansophic, ADR, IBM, Unisys, MS-DOS. $99.95, or 
5-station LAN $299.95 + shipping 

BURTON SYSTEMS SOFTWARE 

PO. Box 4156, Cary, NC 27519 (919) 856-0475 
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MONITOR INTERFACE 



dFELLER Inventory 

Business inventory programs written in modifiable dB^E 
source code. 

dFELLER Inventory $150.00 

Requires dBASE II or III, PC-DOS/CPM 

dFELLER Plus $200.00 

with History and Purchase Orders 

Requires dBASE III or dBASE III Plus (For Stockrooms) 

Feller Associates 

550 GR PPA, Route 3. Ishpeming. Ml 49849 
(906) 486-6024 



Inquiry 642. 

298 BYTE* MARCH 1989 



DRIVE MULTIPLE MONITORS 

with one PC using our VOPEX video port ex- 
panders. Featuring no loss of resolution or color, 
presentations are more dramatic. We have a 
VOPEX for PC, PS/2, MAC II & workstations. Units 
are available from 2 to 10 output ports. 

NETWORK TECHNOLOGIES INC. 

800-RGB-TECH or 216-543-1646 MC/VISA/AMEX 

19145 Elizabeth St., Aurora, OH 44202 
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OBJECT ORIENTED TOOLKIT 

TRIPLE your productivity with Complete C m 

-The only 'G object oriented development utility with 
precompiler, foundation classes (source code included), 
make, integrated debugger, documentation generator, 
profiler, streamliner, and full tech support. 
Introductory Price: $269 

Complete Computer Corporation 

111 West 57th St., NY, NY 10019 
212-582-2635 
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PROGRAMMERS TOOLS 



PROGRAMMERS TOOLS 



PUBLIC DOMAIN 



FORTRAN NAMELIST EMULATOR 

NAMLST" subroutine library provides Fortran programmers 
with an emulation of NAMELIST and associated read and 
write routines. Supports Fortran 77 data types, 31 character 
names, control of output line length, tab stops, paging, plus 
features not found in compilers with NAMELIST statements. 
Popular Fortran 77 compilers. Literature available. Price $150. 

Data Ready 

4647 T Highway 280 E— Suite 150, Birmingham, AL 35242 

(205) 991-6381 



Modula-2 

Graphix i s the M 2 interface t o the widely used MetaWin- 
dow professional graphics library. Supports multiple 
fonts, mouse tracking, many printers (incl. PostScript 
& LaserJet), over 30 display adapters, and hundreds of 
modes. For JPI TopSpeed, LogiTech, StonyBrook, and 
other compilers. From the creators of Repertoire ($149), 
Macro2 ($89), EmsStorage ($89). DynaMatrix ($69), 
ModBase ($39), etc. MC/VISA/AMEX/COD. 

4536 SE 50th, Portland, OR 97206 
(503) 777-8844; FAX: (503) 777-0934 



PMI 



75$ per DISK SALE 

20 TOP IBM PC PD/SW DISKS (360K) 
ONLY $15 + $3 S&H 

QubeCalc, EDRAW, AutoMenu, Math Tutor, PC-DOS Help, 
Baker's Dozen, Languages, EZ-Form, PC-Style, PackDisk, 
PC-Stock, KidGames, Best Games, Home Inventory, PC- 
Outline, Form Letters, ImagePrint, SideWriter, PC-Prompt, 
Best Utilities. 

BRIGHT FUTURES INCORPORATED 

Dept. BYM , ro. Box 1030, East Windsor, CT 06088 
FREE CATALOG ($1 per disk/50$ rental) 
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ZIP CODE INTELLIGENCE 

ZlPwhere™ Function Library and Data File supply "C" 
programs with all ZIP Codes and matching cities, coun- 
ties, states, area codes, time zones, lat/longs and 
mileage grids. Save user time and $$ by autof illing ad- 
dress entry fields. Determine "nearest dealers" to any 
address. Retrieve distances and time differences. Much 
more! Data file < 1 meg. $139. 

EFFECTIVE DATA SOLUTIONS 

28225 Agoura Road, Agoura Hills, CA 91301 
(800) 777-8818 
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FREE BUYER'S GUIDE 

Programmer's Connection is an independent dealer repre- 
senting more than 300 manufacturers with over 800 software 
products for IBM personal computers and compatibles. We 
have serviced the professional programmer since 1984 by 
offering sound advice and bw prices. Call or write today to 
receive your FREE comprehensive Buyer's Guide. 

Programmer's Connection US 800-336-1166 

7249 Whipple Ave. NW Canada 800-225-1166 

North Canton, OH 44720 International 216^94-3781 



FREE SOFTWARE 

BEST OF PUBLIC DOMAIN 

& SHAREWARE. 

Carefully selected and 

edited programs for I.B.M. 

Send S.A.S.E. for free catalog. 

C.C.S., Inc. Dept. B1 
P.O. Box 312, Lafayette Hill, PA 19444 
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DEVELOPMENT 
TOOLS 

Professional Programmers Extender: Standard 
Mac interface, lists, printing, graphics, tiling. Ex- 
tender GraphPac: Quality color graphs. Line, bar, 
semi-log, customizable symbols. 

INVENTION Software 
(313) 996-8108 



DISASSEMBLERS 
MPU OBJECT CODE on your PC 

Relocatable, symbolic disassemblers are now available 
for the Motorola, Intel, RCA, Tl, Rockwell, & Zilog 
micros! Automatic label generation, assembly capability 
and much more. Call and ask for what you need. 

RELMS™ 

P.O. Box 6719, San Jose, CA 95150 

(408) 356-1210 

TWX 910-379-0014 (800) 448-4880 



FREE CATALOG 

PUBLIC DOMAIN/SHAREWARE 

• 400 IBM PC & compatibles disks • 
200 Amiga disks • 125 Atari ST disks 
PC disks as low as $1.25 each, Amiga & ST as low as $1.60 
each! Rent or buy. Free shipping! Call toll free, write or cir- 
cle reader service for FREE BIG CATALOG with full descrip- 
tions. Please specify computer — 48 hr. turnaround! 

Computer Solutions 

P.O. Box 354— Depl. B, Mason, Michigan 48854 
1-800-874-9375 (M-F 10-6 EST) 1-517-628-2943 
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CREATIVE INTERFACE TOOLS 
for Borland Language Users 

Create graphic mouse cursors, symbols, bit-mapped 
charactersets, and dynamic, self-calculating menus in text 
or graphics. Control program flow with keyboard or mouse. 
Supports Turbo C, Turbo Pascal, Turbo Prolog and Turbo 
Basic. Three features, one price. 
$69.95 
1-800-622-8366 

Maxx Data Systems, Inc. 

1126 S. Cedar Ridge, Suite 115, Duncanville, TX 75137 



<C' DOCUMENTATION TOOLS 

• C-CALLS39 Creates graphic-tree of caller/called structures, 
and files-vs-procedure table-of-contents 

• C-HDR $39 Creates/inserts/updates headers for each pro- 
cedure showing caller/called and identifiers 

• C-LIST $29 List, action-diagram, reformat programs 

• C-REF $29 Local/global/parameter cross reference 
■ SPECIAL $99 All 4 plus integrated C-DOC version 

SOFTWARE BLACKSMITHS INC. 

6064 St. Ives Way, Mississauga, ONT Canada L5N-4M1 
(416) 858-4466 



RENT SOFTWARE $1/DISK 

Rent Public Domain and User Supported Software 
for $1 per diskfull or we'll copy. IBM (3 1 /2" also), 
Apple, C-64, Sanyo 550 and Mac. Sampler $3. 
VISA/MC. 24 hr. info/order line. (619) 941-3244 or 
send #10 SASE (specify computer) Money Back 
Guarantee! 

FutureSystems 

Box 3040 (T). Vista, CA 92083 
office: 10-6 PST MorvSat. (619) 941-9761 
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PUBLIC DOMAIN 



TURBO PLUS $149.95 

Programming tools for Turbo Pascal 5.0 Screen Painter, 
Code Generator, I/O Fields, Dynamic Menus, 
Programming Unit Libraries, Sample Programs, 
280 Page Illustrated Manual. 60 Day Satisfaction 
Guarantee! Brochures & Demo Diskettes avail. 
Highly Favorable Review's! IBM & Compatibles. 

Nostradamus Inc. 

P.O. Box 9252, SaltLake~City; UT 84109 
(801) 487-9662 



OUTSTANDING IBM SOFTWARE 
ONLY $3.00/DISK or Less 

The Best of Shareware and Public Domain Programs. 

5.25" and 350" formats. 

Orders shipped First Class within 24 hours 

Satisfaction guaranteed. 

Write or call for FREE CATALOG 

or Send 75<t for a disk Catalog and sample programs 

A.C.L. (916) 973-1 850 

1621 Fulton Ave., Suite #35 83, Sacramento, CA 95825 



FREE IBM SOFTWARE 

FREE CATALOG also contains SHAREWARE. 5 1 /4 
and 3 1 /2-inch. All categories. ENGINEERING, CAD, 
DESKTOP PUBLISHING, LANGUAGES, 
UTILITIES, BUSINESS, GRAPHICS, SPREAD- 
SHEETS, WORD PROCESSORS, CHURCH, 
MEDICAL, HEALTH, EDUCATION, HOME. 

SECTOR SYSTEMS COMPANY, INC. 

Dept. B-3, 416 Ocean Avenue, Marblehead, MA 01945 
(617) 639-2625 
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Get INSIDE! 

The best PC software performance tool is now better than 
ever with source line timing, caller timing and arbitrary event 
timing— all with microsecond accuracy and without source 
modification. The expanded DOS analysis mode identifies 
I/O bottlenecks. $125 

Call today for a free brochure and the latest list of supported 
compilers. 30-day guarantee. VISA/MC/COD 

Paradigm Systems 

P.O. Box 152, MilfordT MA 01757 
(800) 537-5043 In MA: (508) 478-0499 
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$3.00 SOFTWARE FOR IBM PC 

Hundreds to choose from, wordprocessors, 
databases, spreadsheets, games, lotto, com- 
munications, business, music, bible, art, education, 
language and useful utilities for making your com- 
puter easier to learn. Most programs have 
documentation on the disk. 

Free 125 page catalog. 
BEST BITS & BYTES 

PO. Box 8245, Dept-B, Van Nuys, CA 91409 
in CA: (818) 764-9503 800-245-BYTE 
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FREE SOFTWARE 

Buy or Rent $1/disk 

World's largest Free Software Library of IBM PC & Com- 
patibles and Macintosh. Over 3000 programs for 
Religion, Utilities, Business, Com., Word Processor, 
Education, and Games on 5.4" and 3.5" format. Best 
quality, Lowest rate, and Fastest service. For fast free 
catalogue write to: 

SOFTSHOPPE 

PO. Box 709. Ann Arbor, Ml 48105 
(313) 763-8721 
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PUBLIC DOMAIN 



SOFTWARE/ACCOUNTING 



SOFTWARE/ENGINEERING 



FREE SOFTWARE 

We send you 15-20 new IBM programs a month on 5 
disks— FREE1 You pay only $5. shipping/handling. An- 
nual membership reg. $29.95. Join today for only $9.95 
and we'll send you over 30 programs on 10 disks as a 
bonus— FREE! No gimmicks— no .catches! 

toll free 800 669-2669 ext 348 

SOFTWARE of the MONTH CLUB 

we take vlsa/mastercard/amex 



dBASE BUSINESS TOOLS 


* General Ledger 


* Purch Ord/lnvntory 


* Accounts Recvbl. 


* Accounts Payable 


* Order Entry 


* Job Costing 


* Sales Analysis 


* Job Estimating 


$99 EA. + s&h w/dBASE 2 


3 or 3+ SOURCE CODE 


dATAMAR SYSTEMS 


Cr. Crd/Chk/COD 


4876-B Santa Monica Ave. 




San Diego, CA 92107 


(619) 223-3344 



DATA ACQUISITION ON MS-DOS AT-VME 

Our compiler ALLCON can haridlesoftware lor processes upto 100 
P.I.D reg and 100 PLC functions and 500 I/O in a lealtime kernel. 
The system can be 'A control, alarm, regulating and measuring 
system with timochannels, peak, states, and supervision functions. 
Inlrodudion price: The first 100 orders ALLCON software and one Multif. 
card witH 16 A/1 (12 bil), 1 A/0, 16 D/l and 16 0/0 with daughteitoards. 
$99S.-for each CPU license 

5T ALLregulator AB 

computer 415 09 Goteborg Sweden 

Fax 46 31434730 tel 46 31480180 agents wanted 
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SECURITY 



SOFTWARE/BASIC 



THE ULTIMATE COPY PROTECTION 

• Completely Menu Driven 

• Defeats all Hardware/Software Copiers Quite 

• No Source Code Changes Simply 

• Multiple Layering The Best 

• No Damaged Media ^K To 

• Full Hard Disk Support Protect 

• Unlimited Metering »» Valuable 

• FREE Demo Disk Software Investment 
STOPCOPY- $325" STOPCOPY PLUS" $450" 

BBI COMPUTER SYSTEMS® (301) 871-1094 

14105 Heritage La., Silver Spring, MD 20906FAX: (301)460*7545 



Save time, money, & brain cells! 

QuickWIndows Advanced user-interface library supports 
windows, menus, dialog boxes, help, mouse, and more. For 
text and graphics modes thru VGA. Fast and intuitive! 

QuIckComm communications library supports up to 16 
comm ports, Hayes modems, xmodem and ymodem file 
transfer, and more. All interrupt driven. Easy to use! 

Each library written in assembly and comes with complete 
manual. $139 each. For Microsoft QuickBasic or BASCOM. 

Software Interphase, Inc. 

5 Bradley Street, Suite 106, Providence, Rl 02908 
(401) 274-5465 Call now for FREE terminal/demo program. 



PRACTICAL 
ENGINEERING TOOLS 

Hobbyists — Students — Engineets 

CIRCUIT DESIGN - LOGIC SIMULATION 

FFT ANALYSIS - CIRCUIT ANALYSIS 

MATHEMATICS - PC/MSDOS 

VISA/MC 

ALL UNDER $50 - FREE CATALOG 

BSOFT Software (614) 491-0832 

444Colton Rd.. Columbus, OH 43207 
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SOFTWARE/BUSINESS 



PRIVACYYES/VIRUS-NO 

"TDBY" is a owerful software package for the protection of pri- 
vacy and integrity of files of any type. Special ton at conversions 
for modem/BB use included. TOBY employs simple menu-dn'ven 

commands featuring helpful user dialogue. For the IBM-PC line and 
true compatibles: coprocessor (8087, 80287, 80387) required. Pro- 
gram memory 36K. TOBY features a practical yet serious cry - 
tographic capability which is an extension of the professionally- 
respected algorithm of MacClaren and Marsaglia (no DES, no RSA). 
US sales only. Specify 35" or 5.25" media. Check or MO for $125 
(Mass. orders add 5%). 

P.O. Box 98, Newton, MA 02168 
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DATA ENTRY SYSTEM 

Heads-down data entry with two-pass verification 
for the IBM PS/2-PC/XT/AT & compatibles. Features 
include: Auto dup/skip, verify bypass, range checks, 
table lookups, a complete edit language. Fully 
menu driven. Price $395 

Call for our free 30 day trial period. 

COMPUTER KEYES 

21929 Makah Rd., Woodway, WA 98020 
Tel: 206/776-6443 USA: 800/356-0203 Fax: 206/776 7210 



Affordable Engineering Software 

FREE APPLICATION GUIDE & CATALOG 
Circuit Analysis • Root Locus • Thermal Analysis • Plot- 
ter Drivers • Engineering Graphics • Signal Processing 
• Active/Passive Filter Design • Transfer Function/FFI" 
Analysis • Logic Simulation • Microstrip Design • 
PC/MSDOS • Macintosh • VISA/MC 

BV Engineering Professional Software 

2023 Chicago Ave.. Suite B-13, Riverside. CA 92507 
(714) 781-0252 
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BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms. Reliable/small port transparent security 
device. PARALLEL or SERIAL port. Complemented by 
economical KEY-LOK* and multifeatured COMPU- 
LOCK™ including countdown, timeout, data encryption, 
and multiproduct protection. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littleton, CO 80122 
(303) 922-6410/770-1863 



LP88-SPREADSHEET LP 

Our best-selling menu-driven linear programming system now 
solves problems with 1000 constraints and 5000 variables up 
to 30 times laster. New version reads/writes Lotus worksheets. 
Use 1-2-3/Symphony as a matrix generator or postprocessor. 
Many other features including interactive and batch operalion, 
spreadsheet-style display, equation processor, problem/basis 
storage, file 1/0. Simplex restart, report generator, sensitivity 
analysis. IE News says: 'The flexibility and features of this pro- 
gram are a bargain at its low price." $149 with 8087 suppott 
and 100-page manual. $29 for working demo and manual. 

EASTERN SOFTWARE PRODUCTS, INC. 

P.O. Box 15328. Alexandria, VA 22309 (703) 360-7600 



SIMULATION WITH GPSS/PC™ 

GPSS/PC" is an IBM personal computer implementa- 
tion of the popular mainframe simulation language 
GPSS. Graphics, animation and an extremely interac- 
tive environment allow a totally new view of your simula- 
tions. Simulate complex real-world systems with the 
most interactive and visual yet economical simulation 
software. 

MINUTEMAN Software 

P.O. Box 171/Y, Stow, Mass chusetts, U.S.A. 

(508) 897-5662 ext. 540 (800) 223-1430 ext. 540 



Inquiry 676. 



Inquiry 681. 



Inquiry 687. 



ELECTRONIC SHREDDER NOW 
AVAILABLE TO PUBLIC 

Absolute security. Program totally erases sensitive 
files while leaving all other files intact. Eliminates 
deleted files on anysizehardorfloppy drive. DataCAN- 
N The re-created by ANY utility. IBM or Compatibles. 
Perfect for legal, financial, military applications. $89. 
VISA/MC 

ProWest Inc. 

4313 Lomas Blvd. NE, Albuquerque, NM 87110 
1-800-825-8375 



Contact POWER 

E-Z contact management system for hands-on 
lawyers, consultants, RE agents, mfr. reps & other 
client based p ofessionals. Instant data, form let- 
ters, labels, schedules, time logs, ticklers— auto 
phone work— tracks mail, referrals, projects— text 
editor for notes & letters. Only $395. IBM, 384K, 
HD. Send $5.00 for working demo. 

Parkside Computer Systems (714) 838-1888 

1241 Landfair, Santa Ana, CA 92705 Visa/MC 



Circuit Analysis — SPICE 

Non-linear DC & Transient; Linear AC. 
♦ Version 3B1 with BSIM, GaAs, JFET, 
MOSFET, BJT, diode, etc. models, screen 
graphics, improved speed and convergence. 
*PC Version 2G6 available at $95. 

Call, write, or check inquiry '#. for more info. 

Northern Valley Software 

28327 Rothrock Dr., Rancho Palos Verdes, C A 90274 

(213) 541-3677 
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COPY PROTECTION 

The world's leading software manufacturers depend 
on Softguard copy protection systems. Your FREE 
DISKETTE introduces you to Superljrxk"— invisible copy pro- 
tection for IBM-PC (and compatibles) and Macintosh. 

• Hard disk support • No source code changes 

• Customized versions • LAN support 

• New upgrades available 

(408) 773-9680 

SOFTGUARD SYSTEMS, INC. 

710 Laksway, Suite 200, Sunnyvale. CA 94086 
FAX (408) 773-1405 
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Simplify the Business of Business 

with 

SIMPLESOFT's Business Software 

* General Ledger * Accts Payable 

* Accts Receivable * Cashflow 

$49.95 each + S&H 

•** Write for FREE CATALOG *** 

SIMPLES0FT SOFTWARE CORPORATION 

1402 E. Guadalupe Road, Suite 228, Tempe, AZ 85283 
(602) 831-8105 
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ELECTRONIC TEMPLATES 

SCHEMATIC SYMBOLS 

In Macintosh MacPaint format. 

Hundreds of symbols including: common components, 

TTL, CMOS, linear & more. 

Copy & Paste in seconds. 

$44.95 + $3 S/H (CAL residents add 6%) 

OASIS DESIGNS 

61159 El Coyote Ln., Joshua Tree, CA 92252 
619-366-8570 
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SOFTWARE/ENGINEERING 
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SOFTWARE/INVESTMENTS . 



FREE ENGINEERING MAGAZINE 

personal Engineering is a monthly magazine sent 
free of charge (USA only) to scientists/engineers 
who use PCs for technical applications. Topics 
each month include Instrumentation • Data 
Acq/Control • Design Automation To receive a 
free sample issue and qualification form either cir- 
cle below or send request on letterhead to: 

Personal Engineering Communications 

Box 300, Brookline, MA. 02146 



TkrboGeometry Library 

Over "BO 2&3 dimensional routines, includes Intersections, 
Transformations. Equations. HiddenUnes, Perspective, Curves. 
Areas, Volumes, Clipping, Planes, Vfectors, Distance, 
Polydecomp, IBM PC and Com p. MAC. MSDOS 2+. Turbo 
Pascal, Turbo C, MSC & Turbo Pascal MAC. 400 pg. manual, 
source code. $149.95 + 5.00 S&H. Foreign add $1 .00. VISA, 
MC, Chk, PO. 30 Day guarantee. 

Disk Software, Inc. 

2116 E. Arapaho Rd.. #487, Richardson, TX 75081 

1-800-635-7760 

(214) 423-7288 FAX: 214-423-4465 
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STOCKS OPTIONS FUTURES 

Turn Your PC Into A 

MARKET QUOTATION MONITOR 

100 page book covers satellite and radio data reception of finan- 
cial news and quotes for your PC, $19 (includes demo diskette). 
Free informatK'e catalog of 

• Data receivers and kits 

• Quote processing and display software 

• Descrambling software utilities 
303-223-2120 $5 Demo Diskette 

DATArx 

111 E. Drake Rd, Suite 7D41, Fort Collins, CO 80525 
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SOFTWARE/LANGUAGES 



EC-Ace ANALOG CIRCUIT ANALYSIS 

You can afford to get started with EC-Ace, a subset of 
the powerful ECA-2 circuit simulator. Includes all the 
basics and built-in graphics. 

• AC, DC, Temperature, Transient 

• A full 525 pg. ECA-2 manual. 

• Interactive, twice as fast as SPICE. 

EC-Ace 2.31 IBM PC or Mac $145. 
Call 313-663-8810 for FREE DEMO 

Tatum Labs, Inc. 

147B Mark Twain Ct., Ann Arbor, Ml 4B103 



S E G S v 2 . O 

Scientific Engineering Graphics System 

• Logarithmic, Time/Date & Linear Axes. 

• Easy Curve Fitting and Data Smoothing. 

• 1-2-3 Interface & Numeric Spreadsheet. 

• Supports all Video & Device Standards. 

• 10 Curves with up to 8000 points each. 

Edmond Software, Inc. 

5900 Mosteller Dr. #1124 405-842-0558 

Oklahoma City, OK 73112 800-284-3381 
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FORTH with DRUMA FORTH-83 

Break the 64K barrier with this *83 standard Implemen- 
tation. 

• 320K program space, no speed/Space penalty 

• 1Mb+ memory with automated memory management 

• On-line doc/glossary, full DOS & file interface 

• Ascii/block files, assembler, editor, & others 

• IBM PC/XW & all compatibles 
Attractive prices. Write or call for free diskette. 

DRUMA INC. 

6448 Hwy. 290 East E103, Austin, TX 7H723 
Orders: 512-323-0403 BBoard: 512-323-2402 
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68HC11 SIMULATOR 

$95.00 

Test software written for the 68HC11 on an 
IBM/PC/XT/AT or 100% compatibles. Single step- 
ping, trace mode, breakpoints, interrupts, dis- 
assembler, EPROM simulation, much more! Tool for 
students and professionals. Check/Visa/MC. 
FAX (604) 294-9996 Brochure available 

WestShore Products 

22548 Kendrick Loop. Maple Ridge, BC. Canada V2X 3W4 
(604) 291-1179 



PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix or laser printer into an 
HP pen plotter. Fast hi-res output. No jagged lines. 
Vary line width, color. Works with Autocad, Drafix, 
etc. Supports NEC P5/P6, IBM Proprinter; Epson 
LQ/FX, Toshiba, HP Laserjet. Hercules/CGA/EGA/ 
VGA for preview. $64 check/m.o. 

FPLOT CORPORATION 

24-16 Steinway St., Suite 605, Astoria, NY 11103 

212-418-8469 



FORTRAN for Macintosh 

Language Systems FORTRAN is a full-featured FOR- 
TRAN 77 compiler integrated w/MPW. Full ANSI FOR- 
TRAN 77 plus VAX-type extensions. SANE numerical 
calculations & data types incl. COMPLEX*16. 68000, 
68020 and 68681 object code. Arrays greater than 32K. 
Link with Pascal, C, MacApp. $359 w/MPW via air. 
MCA/iSA/Check. MAC+, SE, Mac II. HD req. 

Language Systems Corp. 

441 Carlisle Drive, Herndon, VA 22070 
(703) 478-0181 
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SOFTWARE/MATHEMATICS 



GEOLOGICAL CATALOG 

Geological software for log plo ing, griddingfcontour- 
ing, hydrology, digitizing, 3-D solid modelling, syn- 
thetic seismogram, fracture analysis, image process- 
ing, scout ticket manager, over 50 programs in 
catalog. Macintosh too! Please call, or write, for Free 
Catalog! 

RockWare, Inc. 

4251 Kiipling St., Suite 595. Wheat Ridge. CO 80033 USA 

(303) 423-5645 



GRAPHICS PRINTER SUPPORT 

AT LAST! Use the PrtSc key to make quality scaled 
B&W or color reproductions of your display on any 
dot matrix, inkjet. or laser printer. GRAFPLUS sup- 
ports all versions of PC or MS-DOS with IBM (ind. 
EGA, VGA), Tecmar, and Hercules graphics boards. 
$49.95. 

Jewell Technologies, Inc. 

4740 44th Ave. SW, Seattle, WA 98116 
800-628-2828 X 527 (206) 937-1081 



MATH EDITING for the pc 

• MathEdit constructs math equations to be insetted into 
WDfdPerfect and T^X documents. 

• User-friendly interface— no new word processor needs 
to be learned 

• MathEdit— $149 



K-TALK 

COMMUNICATIONS 



50 McMilien Are., Suite 100 
Columbus, Ohio 43201 
(614) 294-3535 
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SOFTWARE/GRAPHICS 



PC TECHNICAL GRAPHICS 

TEKMAR is a graphics library for the EGA or Tecmar 
Graphics Master Similar to PLOT-10, includes WINDOW, 
VIEWPORT, AXIS. Support for HR HI plotters. Curve 
fitting, complete plotting program. Log, semi-log, multi- 
axis, 3-D, contours. Jerry Pournelle (Aug 86 Byte): 'As 
good as any I have ever seen..." Demo disks, literature 
available. 

Advanced Systems Consultants 

21115 Devonshire St. #329, Chatsworth, CA 91311 
(818) 407-1059 



FORTRAN PROGRAMMER? 

Now you can call 2-D and 3D graphics routines within your 
FORTRAN program. 

GRAFMATIC: screen routines $135. 

PLOTMAriC: plotter driver 135. 

PRINTMATIC: printer driver 135. 

For the IBM PC, XT, Al" & compatibles. We support a vari- 
ety of compilers, graphics bds.. plotters and printers. 

MICROCOMPATIBLES 

301 Prelude Dr., Dept. B, Silver Spring, MD 20901 USA 
(301) 593-0683 
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MATHEMATICIANS-ENGINEERS 

Have you ever seen functions of a complex 
variable? Would you like to really understand dif- 
ferential operators like div, grad and curl? How 
about a peek into the fourth dimension? Call or 
write for information on our latest PC and Macin- 
tosh software. 

Lascaux Graphics 

3220 Steuben Ave., Bronx, NY 10467 
(212) 654-7429 
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SOFTWARE/MORTGAGE 



PROFESSIONAL GRAPHICS FOR 

SCIENTISTS AND ENGINEERS 

PC/MSDOS • Macintosh 

FREE 48 page Catalog 

Linear/Log Scaling • Grap hs with error bars • AUTO PLOT • 
BATCH Mode • Multiple Y-axes • Multiple data files • Auto/ 
Forced Scaling • Fd labeling • Built-in editor • 1-2-3 Interface 
• Curve fitting • Statistics • CGA, EGA & Hercules Compati- 
ble. 40 pen plotters supported. 

BV Engineering Professional Software 

2023 Chicago Ave., Suite B13, Riverside, CA 92507 
VISA/MC (7-14) 781-0252 
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STANDARD GRAPHICS 

ANSI VDI compatible. Mapping, arcs, markers, text, orient, 
align, font loading, figure fill, image & more. Draw in bit- 
map or on display. Segmentation, transf., vm support, pick 
simul., bitblt, var size pattern fill, input option set, 
DRIVERS, print, plotter supp. Works with most "C, MS 
"QuickBASIC", "FORTRAN". EGA/VGA. Examples, 
manual. $395. Amex accepted. 

NOVA INC. 

P.O. Box 68976, Schaumtiurg, I L 60168 
312-882-4111 
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MORTGAGE COMPUTER SYSTEMS 

For LENDERS: 

• Construction Mortgage Servicing. 

• Conventional Mortgage Servicing. 

• Reverse Mortgage. 
For BROKERS: 

• Best fit Borruwer/Property/ljender/Commission. 

• Risk Management. 

• Automatic Documents Creation. 

Runs on IBM PC/XT/AT and compatibles. 

synthetic intelligence inc. 

(212) 967-2399 New York, NY, 10001 
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SOFTWARE/MUSIC 



SOFTWARE/SCIENTIFIC 



SOFTWARE/SECURITY 



IBM MUSIC FEATURE CARD! 

Option card with 8 voice, multi-timbraf MIDI synthesizer on 
board. Includes 240 pre-programmed Yamaha sounds, 96 pro- 
grammable patches and a MIDI in/out/thru interface. Use two 
cards to double capacities. An all-in-one MIDI Studio lor IBM 
and compatibles for only $495. Software available for record- 
ing, ananging and educational needs. Packages recommen'decf. 
Dealers, catalogers, & VARS call for discount schedule. 

Distributed by MIX BOOKSHELF 

6400 Mollis St., V.12, Emeryville, CA 94608 (415) 653:3307 

1-800-233-9604 



POWERFUL EQN SOLVER 

RISK FREE $99 OFFER With Tcp 10 Word Processor! 

Graphics Built-in • Coupled (singular) diff eqn • Indefinite 
(singular) integrals • New functions/algorithms/solutions • Fit 
60th order curves to imported data * COMPLEX/real roots * 
Programming * 47 predefinitions * 14 digit accuracy • More 
• "Dev. over 40 years" EETimes • MS DOS. 640KB, graphics 
card • CURVE" 

CALL TODAY . 800-648-5353 x100 
VISA/MC/COD/Check 

Curve Systems International 

11693 San Vicente Blvd., Suite 3S0. LA.. CA 90049 



PC Security Products 

A complete line for: PC access, back-ups, modems, 
software piracy, virus detection, file encryption, and 
data protection. Featuring CodeSafe H/W copy pro- 
tection with sophisticated file encryption. Brochures 
and Demos available. 

Gamma Security Products 

710 Wilshire Blvd.. #609, Santa Monica, CA 90401 
Tel: 213/394-8622 Fax: 213/3954214 Tlx: 5106008273 



Inquiry 707. 



Inquiry 713. 



Inquiry 719. 



SOFTWARE/PACKAGING 



SOFTWARE/SORT 



HARD TO FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS & POWER USERS 

Girth binders & slipcases like IBM's, vinyl binders, boxes, nd 
folders in many sizes. Disk pages, envelopes, & labels, liw 
quantity imprinting. Bulk disks. Everything you need to bring 
yotir software fo market. Disk' and binder mailers. Much more! 
Low Prices! Fast service. Call or write for a FREE CATALOG. 

Anthropomorphic Systems, Limited 

376 E. St. Charles Rd„ Lombard, IL 60148 
1-800-DEAL-NOW 312-629-5160 



OUR CATALOG WILL SAVE YOU TIME AND MONEY! 

It describes (i) GRAPH, a £79 scientific plotting pro- 
gram, (ii) MINSQ, a powerful $179 package for curve fit- 
ting and model development, (iii) LAPLACE, a simula- 
tion program employing numerical inversion of tra storms 
($249), and (iv) RSTRIP for exponential stripping ($249). 
Call today for our free 16 page catalog with detailed 
technical application notes. ' 

MicroMath Scientific Software 

Salt Lake City, Utah 84121-3144 
For orders or catalogs call: (800) 942-MATH 



OPT-TECH SORT/MERGE 

Extremely fast Sort/Merge/Select utility. Run as an MS- 
DOS command or CALL as a subroutine. Supports 
most languages and filetypes including Btrieve and 
dBASE. Unlimited filesizes. multiple keys and much 
more! MS-DOS $149. XENIX $249. 

(702) 588-3737 
Opt-Tech Data Processing 

RO. Box 678 - Zephyr Cove, NV 89448 
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SOFTWARE/PRINTER 



SOFTWARE/TAX PREP 



SAVE SAVE SAVE SAVE 

LET'S TALK LABELS 

We do disk labels (5Vi" & 3VSz) 

• Better • Faster • Cheaper • 

Because we specialize in disk labels. . .Let's Talk 

We also have Tyvek Sleeves 

Mailers • Binders • Vinyl Pages 

We are a complete software packaging service. 

Hlce •& Associates 

9303 Cincinnati-Columbus Rd.. West Chester, OH 45069 

513-777-0133 



ORDINARY/PARTIAL 

DIFFERENTIAL EQN 

SOLVER 

FOR THE IBM PC & COMPATIBLES 

MICROCOMPATIBLES INC. 

301 Prelude Dr., Silver Spring, MD 20901 
(301) 593-0683 



TAX PAK 

5th year— Sched ABCDEFRS Frms 1040 1040A 1065 
2106 2119 2441 3468 3800 3903 4137 4562 4684 4797 
4972 6251 6252 8582 8606 8615. IRS approved printing 
for IBM PC. Professional allows multiple clients, Batch 
Processing, & Tax Organizer: $185. Personal has ab- 
breviated 1st of forms & features $37: Annual updates $125 
& $27 respectively. 

Candelaria Works 

3955 Club Dr., Atlanta. GA 30319 (404) 266-2420 
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PRINTER GENIUS 

Powerful memory resident printer management • Con- 
trol printer features from menus or within documents 

• Print spool to disk files or memory • Background print 

• File & directory browse • Edit small text • and mdre. . . 

• User friendly pop-up screens • 92 page manual • 
Preset for all printers • Completely flexible • PC 
MS-DOS • $89 + $4 S/H • VISA/MC 

Nor Software Inc. 

527 3rd Ave. Suite 150, New York, NY 10016 
(212) 213-9118 



Scientific/Engineering/Graphics Libraries 
Turbo Pascal, Turbo C, Microsoft C 

Send for FREE catalogue of soft are tools for Scientists and 
Engineers. Includes: cientific subroutine libraries, device in- 
dependent graphics libraries (including EGA, HP plot er and 
Laserjet suppoit), scientific charting libraries, 3-D plotting library, 
data acquisition libraries, menu-driven process conlrol software. 
Versions available for a variety of popular languages. 

Quinn-Curtis 

1191 Chestnut St., Unit 2-5, Newton, MA 02164 

(617) 965-5660 



APRIL 15th™ 

Tax preparation package based on Lotus 1-2-3, 2.0 for 
IBM-compatible PC w/512K. Includes 1040, 1040A, all 
Schedules & 12+ supporting Forms. IRS-acceptable prin- 
touts (except 1040, 1040A). Easy-to-use menu functions 
& Help files. 1988 version $49.95. Low-cost '87 demo 
available for '88 tax planning. 

JD Enterprises 

RO. Box 658 St. Ann MO 63074 

(314) 427-3353 
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SOFTWARE/SCANNERS 



Optical Character Recognition 

Stop retyping: PC-OCR 1 " software will convert typed or 
printed pages into editable text files for your word processor. 
Works with HP ScanJet Panasonic and most other scan- 
ners. Supplied with 18 popular fonts. User trainable: you 
can teach PC-OCR" to read virtually any typestyle. incl. 
foreign fonts. Proportional text, matrix printer output. Xerox 
copies OK. $385. Check/VlSA/MC/AmExp/COD 

Essex Publishing Co. 

P.O. Box 391, Cedar Grove, NJ 07009 
(201) 783-6940 



SOLVER-Q 

a numerical & equation handling program by 

Prof.F.AIvarado. U.Wisconsin, does symbolic math (over 
500 simultaneous non-Jinear equations, multiple non- 
linear regression, complex equations, symbolic differen- 
tiation, graphics. . .) Easy-to-use, on-line tutorial, menu- 
based, full screen editor; manual. Requires MS-DOS 
2.0+, 

Scientific LOGICS Inc. 

Excelteocs In Software for Sdenca and Engineering 
21910 Alcazar Ave., Cupertino, CA 95014 

(408) 446-3575 CompuServe 74017,663 



1988 TAXES 
FAST, EASY, ACCURATE 

IBM/Compatibles, CommodoreAmiga. Prints forms, 
audits taxes, multiple returns, 20 forms and 
schedules, saves to disk, forecast 1989 taxes. ONLY 
$34.95. Add $4 S/H, MA add 5% Sales Tax, Check, 
M.O., Credit Cards. 

Quality Business Systems 

RO. Box 805. Hudson, MA 01749 
1-800-225-5800 
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SOFTWARE/SCIENTIFIC 



SOFTWARE/SECURITY 



STATISTICS 



DATA ACQUISITION & ANALYSIS ON PC'S 

• Free application assistance. Tell us about your DSP. procass control. A/D 
or DM needs. Our expert engineering staff win provide you witti a system 
solution to fit your needs and bodge! 

• A/D & IEEE 488 boa/ds from MetraByte, Scientific Solutions and Na- 
tional Instruments. 

» Analysis software including PRIME FACTOR FFT subtoutira library, 
FOURIER PERSPECTIVE II advanced linear systems analysis. 

• Menu driven software from Untet, Laboratory Technologies. Quinn-Curtis, 
and Golden. Seientifiefengineering 2 & 30 graphics. 

See "What's New" page 80, BYTE July, 1988 
LOWi PRICES— Satisfaction OUMANTEED 

ALLIGATOR TECHNOLOGIES 

ROi Box 3706, Fountain Valley, CA 9270a 
Tel. (714) 850-9984 FAX. (714) 850-9967 MCI. ALLIGATOR 
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CodeSafe™ Virus Protection System 

Protects all hard disks, any size • Detects any dormant virus • Pro- 
tects all COM. EXE. and associated OVL files. Not just the system 
files (lit® other products) • Oetecfs corruption of Boot sector, and DOS 

• Supports all PC/MS DOS machines • DOS 2D to 4j0 • Mono, Hetc, 
CGA. EGA • Includes both 5V4 " and 3W disks • Transparent to user 

• Warning windows will open, with options if a problem occuis • 
Memory leskJent approx. 10 to 20 K, depending on the number of files. 

TOLL FREE TECH SUPPORT • 30 Day Money Back Guarantee 
NOT COPYPROTECTED J6BS5 

ChrlsWare, Inc. 

15*15 N. Eden Dr., Eden Prairie, MN 55346 
TOLL FREE 1-800-325-8448 Visa and Master Card accepted 
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The BASS System™ 

Why use up 8 meg and 640K just to run a 
data step on your PC? Now you can run your 
data step code and statistical procs with a 
system that takes only 1 meg and 400K (and 
costs only $399)! Free information: 

BASS Institute, Inc. 

P.O. Box 349, Chapel Hill, NC 27514 
(919) 933-7096 or BB: (919) 968-6755 (N,8,1) 
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STATISTICS 



STATISTICS 



UTILITIES 



STATA 

NEW RELEASE NOW AVAILABLE. Even better 
graphics, expanded on-line help, and much more. 
Still only $590. Quantity and Academic Discounts 
available. $20 Demo. Call toll-free for more infor- 
mation. AX/yiSA/MC. 

1-800-STATAPC 

Computing Resource Center 

10801 National Boulevard, Los Angeles, CA 90064 
(213) 470-4341 
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STATISTIX™ II 

Comprehensive, powerful and incredibly easy-to- 
use. Full screen editor, transformations, linear 
models (ANOVA, regression, logit, PCA, etc), 
ARIMA, most standard stat procedures. Clear, well 
organized documentation. Satisfaction guaranteed. 
$169 PC DOS, $99 Apple II. 

NH Analytical Software 

PO. Box 13204, Roseville, MN 55113 
(612) 631-2852 



MATCH PRINTERS TO PC 

For less than $30 MatchFont and Match-a-Printer 

are great for foreign and scientific writings. Get all 
the characters you need from most programs and 
printers (Apple & Epson printers, daisywheels, etc.). 
Greek, French, Italian, Spanish, German, Swedish, 
Japanese, graphics. . . You name it! To receive a 
demo disk send $5 refundable upon purchase to: 
Call or write 818-906-6791 

MATCH SOFTWARE 

6426 Coldwater Canyon. North Hollywood. CA 91606-1113 
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THE SURVEY SYSTEM 

An easy-to-use package designed specifically for 
questionnaire data. Produces banner format, cross 
tabs & related tables, statistics (incl. regression) & bar 
charts. Codes and reports answers to open-end 
questions. All reports are camera-ready for profes- 
sional presentations. CRT interviewing option. 
CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr., Dept. B, Petaluma, CA 94952 

707-765-1001 



NCSS 

Professional, easy to use, menu driven statistical 
system. Used by over 5,000 researchers. 

• 5.0 Statistical System —$99 

• 5.1 Graphics (2D & 3D)— $59 

• 5.3 Power Pac Supplement— $49 

• 5:4 Exp. Design/QC— $49 

• 5.5 Survival Analysis— $59 

We accept checks, PCs, Visa, NIC. Add $3 s/h. 

NCSS B 

865 East 400 North. Kaysville. UT 84037 
801-546-0445 



ATTENTION FORMAT VICTIMS!!! 

REARGUARD password protects you from accidental 
formatting of your hard disk. Not memory resident nor 
modifies DOS. Completely automated installation. 
Manual and diskette provided. 
ONLY $29.00 + $4.00 S/H VISA/M-C/COD UPS B/R 

MICROBRIDGE COMPUTERS 

655 Sky Way #125. San Carlos, CA 94070 

Order toll free 1-800-523-8777 

415-593-8777 (CA) 212-334-1858 (NY) 

TELEX EZLINK 62873089 FAX 415-593-7675 
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STATISTICS CATALOG! 

Call iorthe catalog full of professional programs for general 
statistics, analysis of variance, regression, questionnaire 
analysis and quality control. Thoroughly tested and easy to 
use, the programs come with complete documentation. Pro- 
grams available for PC or Apple II. Call toll free now for your 
free catalog. 

HUMAN SYSTEMS DYNAMICS 

9010 Reseda Blvd., Suite 222 

Northridge, CA 91324 

(800) 451-3030 (818) 993-8536 (CA) 



A-Cross 

This year's #1 Cross Tab package! 

Easy to learn & easy to use. Superfast, Supereasy "Point & 
Pick" operation. #1 in connections, statistics and tabulation 
features. Output to Lotus.WKS files, ASCII, and laser printers. 
#1 with leading market research firms and Fortune 500 com- 
panies. Accepts dBase, ASCII & Column-binary data. 
CALL FOR INFO AND FREE DEMO DISK . . . 

STRAWBERRY SOFTWARE 

42 Pleasant Street, Watertown, MA 02172 
(617) 923-8800 or FAX: (617) 926-0134 



COPY AT TO PC 

The 1.2mB drive has long been known to READ but NOr 
reliably WRITE on 360kB floppies. With "CPYAT2PC" , » 
1.2mB drives CAN reliably WRITE 360kB floppies saving a 
slot for a second hard disk or backup tape. "CPYAI2PC" (Not 
Copy Protected) offers 'the preferable SOFTWARE SOLU- 
TION.' ONLY $79+$4 S/H VISA/MC/COD UPS B/R 

MICROBRIDGE COMPUTERS 

655 Skyway, San Carlos, CA 94070 

Order toll free 1-800-523-8777 

415-593-8777 (CA) 212-334-1858 (NY) 

TELEX EZLNK 62873089 FAX 415-593-7675 
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STATISTICAL NAVIGATOR™ 

Statistical Navigator an expert system using Al strategies to help 
guide the researcher to the appropriate statistical analysis. Based 
on your answers, it suggests several analyses ranked by suitability. 
K explains what the analysis does and how it fits your objectives 
and assumptions. Special intro price $99.95+s/h. 
VISWMC/AMEX/PO, 30 day-guarantee. 

The Idea Works, Inc. 

100 West Briarwood, Columbia, MO 65203 
1-800-537-4866 314-445-4554 



StatPac Gold™ 

Voted World's Best Statistical & Forecasting Package 
in 1987 by PC World Magazine readers. Six times 
more votes than the next closest competitor. More 
comprehensive & easier to use than all others. Get 
the facts. Call now for your FREE brochure. 
1-800-328-4907 

Walonick Associates, Inc. 

6500 Nicollet Ave. S., Minneapolis., MN 55423 
(612) 866-9022 



Recover deleted files fast! 

Disk Explorer now includes automatic file recovery. You 
type in the deleted file's name, Disk Explorer finds and 
restores it. Disk Explorer also shows what's really on disk; 
view, change or create formats, change a file's status, 
change data in any sector. MS-DOS $75 U.S. Check/Credit 
card welcome. 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd Fl. 
Toronto, Ontario, Canada M4Y 1S2 

(416) 961-8243 
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UTILITIES 



SIR/DBMS DEMO KIT (7.5 Mb) $49.95 

Since 1975, SIR/DBMS has PIONEERED Advanced DBMS 
Technology DESIGNED to handle the changing complexities of 
Scientific, Engineering, and Research Database Management. 
SIR/DBMS is also DESIGNED to Provide THE BEST DIRECT In- 
terfaces to SAS. SPSS BMDP. & SYSTAT. SIR/DBMS offeis True 
Application Level Portability from PCs thru Supercomputers! 

MAYBE YOU SHOULD TRY SIR/DBMS?? 

Order Now! Ref Buyer's Mart Special Offer! 

SIR, A Division of Inter Systems Inc. 

312-480-9270 (IL) 703-642-1600 (VA) 
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VIDEO SYSTEM TEST 

This menu-driven utility tests your PC/XT/AT video 
monitor and controller board combination for com- 
patibility with 17 video modes, including 8514/A, 
VGA, EGA, CGA, and Hercules. Also provides test 
pattern for screen adjustment. $25. 

Adventa Corporation 

1016 E. El Camino Real, Ste 223, Santa Clara, CA 94087 
(408) 946-8545 



XPage Breaks 640k! 

Why buy expensive EMS boards? OS/2 is not go- 
ing to use it. XPage turns your RC/XT/AT hard disk 
space or AT extended memory as EMS memory. 
It's compatible with most DOS EMS applications. 
Write for free information or send check/money 
order $39 + $3 s/h to: 

RMC Technologies 

-7 Baron Park La., #21, Burlington, MA 01803 
(617) 272-8208 
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MINITAB's a PC of cake! 

MlNIJAB's intuitive commands are easy to use and 
remember. Features descriptive statistics, regres- 
sion, time series, chi-square, hi-res graphics, much 
more. PC version incl. LOTUS interface, 30-day 
trial, network pricing. Call for FREE brochure. 

Mlnltab, Inc. 

3081 Enterprise Dr., State Goflege, PA 16801 
(814) 238-3280 
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Class-A-File 

A database for your DOS files. Automatically tracks last 
access, update, and creation dates. You classify each 
file, specify ownership using pop-up interface accessi- 
ble from any program. Class-A-File sorts and reports 
according to your selection. Like adding secondary keys 
to the DOS files system. $69.95. 

Automation Technology Research 

4790 Irvine Blvd. #105-376, Irvine, CA 92720 
(714) 838-6607 
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LOGGER® 

Logger; for IBM-PC and compatibles, tracks and reports: 
User, Time on, Time off, Directories used, Programs 
used, Program start/end time, and calculates totals. 
Tracks directories/files: Opened, Created, Renamed, 
Deleted. Completely transparent. Retails for $74.95 with 
quantity discounts available. 

System Automation Software, Inc. 

8555 16th St., Silver Spring, MD 20910 
1-800-321-3267 or 1-301-565-8080 
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UTILITIES 



WORD PROCESSING 



WORD PROCESSING 



$79.95!! 

Order the RED Utilities now! Programs include: 
Disk cache speeds hard and floppy disks. Printer 
spooler. Batch file compiler speeds batch files. 
Path command for data files. Wild card excep- 
tions. Sort directories. Over 10 more programs. 
IBM PC. Visa/MC. Send for free catalog. 
The Wenham Software Company 

5 Burley St, Vfenham, MA 01984 (508) 774-7036 



JAPANESE WORD PROCESSOR FOR IBM 

EW Plus is the first complete Japanese word processor for 
IBM PS/2 and AT. Contains about 8000 KANJI and KANA 
characters, as well as a 45000 word dictionary. Fully supports 
Japanese standards. Powerful Roma-ji to KANJI conversion. 
For IBM PS/2, AT, Toshiba laptops. Requirements: VGA, EGA, 
Hercules; 512k Memory; Hard Disk. Printers: Epson LQ 24 
dot; IBM 9 pin. XL24; HP LaserJet. 
For details call: 

Information Technology Lab., Inc. 

280 Park Ave., 4E. New York, NY 10017 
TEL (212) 557-0177 FAX (212) 557-0179 



PC-Write 3.0 — Shareware 

Fast, full featured word processor for IBM PC. Now edits 
targe files & multiple columns. Also spell check, 
mailmerge, networking, ASCII, and macros. Easy to use, 
optional menus. Supports 500 printers incl. lasers. Soft- 
ware, guide and tutorial on disk: $16. Registration with 
manual, support newsletter and 2 free updates: $89. 

90 day money back guarantee. VISA/MC. 
Quick SOft 1-800-888-8088 

219 First Ave. N., 0224-BYTC, Seattle, WA 98109 
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WORD PROCESSING 




















FARSI / GREEK / ARABIC / RUSSIAN 

Hebrew, all European, Scandinavian, plus either Hindi, Pun- 
jabi, Bengali, Gujarati, Tamil, Thai, Korean, Viet, or IPA. Full- 
featured multi-language word processor supports on-screen 
foreign characters and NLQ printing with no hardware 
modifications. Includes Font Editor. $355 dot matrix; $150 
add'l for laser; $19 demo, S/H in U.S. incl'd. Req. PC, 640K, 
graphics. 30 day Guarantee. MC/ VISA/AM EX 

GAMMA PRODUCTIONS, INC. 

710 Witshire Blvd., Suite 609, Santa Monica, CA 90401 
213/394-8622 Tlx: 5106008273 Gamma Pro SNM 




DuangJan 

Bilingual word processor for English and: Arme- 
nian, Bengali Euro/Latin, Greek, Hindi, Khmer, Lao, 
Punjabi, Russian, Sinhalese, Tamil, Thai, Viet. . . 
$109+$5 s/h (foreign + $12 s/h). Font editor includ- 
ed. For IBM with dot-matrix & LaserJet printer. 
Demo $6 + $1 s/h. 

MegaChomp Company 

3524 Cottman Ave., Philadelphia, PA 19149-1606 
(215) 331-2748 




YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER'S MART 

can help you reach computer professionals and 
produce valuable inquiries lor your company! 

Call Brian Higgins for more information 
603-924-3T54 
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1985 


1986 


1987 


1988 


1989 


Jan. 


$4.00 


$6.00 




$6.00 


$6.00 


Feb. 


$4.00 


$6.00 


$6.00 




$6.00 


March 


$4.00 


$6.00 


$6.00 


$6.00 




April 


$4.00 


$6.00 


$6.00 






May 


$4.00 


$6.00 




$6.00 




June 


$4.00 


$6.00 


$6.00 


$6.00 * 




July 




$6.00 


$6.00 


$6.00 




Aug. 


$4.00 


$6.00 


$6.00 


$6.00 




Sept. 


$4.00 


$6.00 


$6.00 


$6.00 




Oct. 


$4.00 


$6.00 


$6.00 


$6.00 




Nov. 


$4.00 






$6.00 




Dec. 


$4.00 


$6.00 


$6.00 


$6.00 





BACK ISSUES FOR SALE 



SPECIAL ISSUES and INDEX 


BYTE '83-'84 INDEX 


$3.00 


BYTE 1985 INDEX 


$3,00 


BYTE 1986 INDEX 


$3.00 


BYTE 1987 INDEX 


$3.00 


1985 INSIDE THE IBM PCs 


$4.00 


1986 INSIDE THE IBM PCs 


$5.00 


1987 INSIDE THE IBM PCs 


$6.00 


1988 INSIDE THE IBM PCs 


$6.00 


APPLICATIONS SOFTWARE TODAY SPECIAL 


$4.00 



* Benchmarks Issue Vi Price 

□ Check enclosed 

Payments from foreign countries must be made in US funds payable at a US bank. 

□ VISA □ MasterCard Card § 

Signature 



Circle and send requests with payments to: 

BYTE Back Issues 

One Phoenix Mill Lane 

Peterborough, NH 03458 

(603) 924-9281 

Exp. Date 



The above prices include postage in the US. Please add $ .50 per copy for Canada and Mexico; and $2.00 per copy to foreign countries (sur- 
face delivery). Please allow 4 weeks for domestic delivery and 12 weeks for foreign delivery. 



Name_ 



Address 
City 



State 



Zip 
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Subscribe to BYTE now and save $17 off the newsstand price 
of $42.00. . .and $5.00 off the regular subscription rate of 
$29.95. You'll also receive our special IBM PC issue as part 
of your subscription. 

D USA $24.95/1 year □ Canada $26.95 U.S./1 year 

□ Bill me 

□ Payment enclosed 

□ Charge to my □ VISA □ MasterCard 

Account # 

Expires 

Signature 



n This is a renewal order. 
Name 



IBJ5484 



(Please Print) 



Company _ 

Address _ 
City/State . 
Country _ 



. Code . 



For direct ordering, call toll free 1 800 257-9402 weekdays 
9:00 AM-5:00 PM EST. In New Jersey, call 1 609 426-5535. 

Please allow 6-8 weeks for processing your subscription. 







Subscribe to BYTE now and save $17 off the newsstand price 
of $42.00. . .and $5.00 off the regular subscription rate of 
$29.95. You'll also receive our special IBM PC issue as part 
of your subscription. 

Q USA $24.95/1 year □ Canada $26.95 U.S./1 year 
D Bill me 

□ Payment enclosed 

□ Charge to my n VISA □ MasterCard 

Account # 

Expires 

Signature 



□ This is a renewal order. 
Name 



(Please Print) 



Company _ 
Address _ 

City/State . 
Country _ 



IBJ5484 



. Code . 



For direct ordering, call toll free 1 800 257-9402 weekdays 
9:00 AM-5:00 PM EST. In New Jersey, call 1 609 426-5535. 

Please allow 6-8 weeks for processing your subscription. 
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Special ! 
CompuGUARD 

AntM/IRUS...$75 
Access Control ...$129 



Best Buy 

see Floppy Drives 




m 

SINCE 1984 




THE PRIMITIVE DMUGHTSfW] 



PRODUCTS NOT LISTED ... CALL! 

CAD...etc. 



PC & MAC 



New Orders: 1-800-621-3999 



AST Premium 

286/386 



Call 



Summagraphics 

Mac 12x12 Tablet 



$269 



PRINTERS & LASERS 



Alps Call 

Canon BJ-130 Call 

| Citizen 180-D 157 

MSP-15E 295 

MSP-40 269 

MSP-45 389 

MSP-50 345 

MSP-55 440 

Premiere 35 439 

Tribute 124 439 

Tribute 224 579 

I Diconix 150 295 

I HP LaserJet II 1690 

JDL 850 Series Call 

NECLC890 Call 

I Panasonic 1080i-m2 155 

1091i-m2 189 

1124 Call 

1592/1595 382/418 

1524 515 

[ Toshfea321-SL 455 

341-SL 609 

351-SX 888 

Others Call 

:MON;jORS mini| iniinii[ninrniBnnrnnniiir 

I Arrdek 1280 & Card 639 

210A 87 

I Hitachi 20" SuperScan 2090 

Mitsubishi Diamond Scan 1381 . . 477 

| Monherm Viking Call 

| NEC Multisync II 565 

MurtisyncGS 185 

Others Call 

I Samsung Call 

Sigma Designs Laser View Call 

I Sony MuKiscan 1302 650 

Multiscan 1303 475 

I Zenith 1490Flatscreen 579 

I SOFTWARE 

| AutoSketch® 59 

I BoeingGraph 189 

By-Line 169 

Carbon CopyPlus 103 

Clipper 389 

CopyllPC 18 

Corefast i 75 

DacEasy3.0 58 

dBase IV Call 

DeslgnCad 145 

l Desklink 92 

] DesqView 69 

Drafix 1 Plus Call 

Drafix Ultra Call 

Drafix 3D Mod & Options Call 

Dollars & Sense 95 

Easy Xtra 54 



ZENITH 1490 

Flat Screen 

$579 



DESIGN CAD 

Stand ardor 3D 

$145 



DRAFIX 

Ultra, 1 Plus or 3D Module 



Call 



SMART MODEM 

1200Blnt. 2400Blnt. 

$59 $115 



SOFTWARE (cont.) 

Excell PC 281 

FastBack 69 

FastBack Plus 85 

FormTool 52 

Freelance Plus 293 

Fox Base Plus 179 

GEMDrawPlus 159 

Generic Cadd 3.0 48 

Generic Cadd Others Call 

Harvard Graphics 255 

In House Acct 107 

KingQuestIV 35 

LaplinkPlus 74 

Liesure Suit Larry II 35 

Lighting Hard DiskSpeedup 59 

Lotus 1232.01 Call 

Lotus Agenda Call 

Managing Your Money 113 

MathCad2.0 195 

Microsoft Flight Sim 35 

Microsoft Windows 2.0 56 

MS-Dos3.3 95 

Norton Utii4.0 45 

Novell Netware 286 Call 

PageMaker 3.0 Call 

Paradox 2.0 391 

PC Tools Deluxe Call 

PathMindei 4.0 55 

Peachtree Accounting II 145 

Peachtree Quere Call 

PFS: First Choice 3.0 85 

PFS: First Publisher 2.0 67 

PFS: Professional File 2.0 Call 

PFS: Professional Plan 1.02 51 

PFS: Professional Write 2.0 102 

Plan Perfect 185 

Q&A 177 

O&AWrite 115 

Quattro 132 

Rapid File 172 

R:BaseforDOS 415 

ShipMate™ (ups Manifest) 199 

SideKickPlus Call 

Smart Sysmen 418 

Sprint 115 

Tops 101 

Turbo Basic, C.or Pascal 85 

Ventura Publishing 2.0 458 

VersaCad & Libraries Call 

Windows Call 

WordPerfect 5.0 213 

XTree 33 

XTreePro 58 

XTreeNet Call 

DIGITIZERS & PLOTTERS 



Calcomp 1023-GT Call 

1043-GT 5898 

Drawing Brd 12x12 16-Btn 369 

Enter Sweet-p 600 598 

Houston Instruments 
DMP41/42 2098 



HITACHI Digitizer 
10 Year Warranty 

Puma Pro 12x12 
(replacing Tiger Tablet) 
4-Btn Cursor, 1-Btn Pen 
& Mouse Emulator. 



$349 



Digitizers & Plotters (cont.) 

DMP 51MP 3550 

DMP 51 3200 

DMP 52MP 2600 

DMP 52 2300 

DMP 56A 3800 

DMP 61 2890 

DMP 62 3990 

MP Options Call 

Hitachi Puma Tab (10- Year Warranty) 
PumaPro 12x12 ( 4btn.Pen,SW ..349 

PumaPro 12x12,12btn,SW 369 

loline Call 

JDL850 Series Call 

Kurta IS 12x12 285 

IS 12x17 485 

Summagraphics 12x12 Plus 329 

18x12 Pro w/4 Butt & Stylus ... .559 
Mac Bit Pad 12x12, 4But,Sty . . .269 




HELPERS 

waa e eoeeaoieaawaMa a eBM 



Logical Connection 256/512k Call 

Others Call 

ScanMan 155 



Clones 286/386 Call 



WANTED 

Original Programs - utilities, 

applications, etc. Earn 

royalties in just 90 days. 

Mail or Fax your info to attn: Bill. 
MS-DOS & MAC compatible only. 



MITSUBISHI 

AT40MbDlsk\ 
23 ms 



Diamond Scan 



$477 



$379 



VENTURAl 
PUB 2.0 

$457 



PAGE- 
MAKER 

Call 



PANASONIC 

1091l-m2 

$179 



1124 

Call 



SCANNERS 

ScanMan o r Complete P C 

HandScanner 



$155 



DRIVES, MODEMS & FAX COMPUTERS 



Fujitsu 3.5" 720k Drive 84 

Mitsubishi AT 40/64 Mb Hard Drive 

1/2ht,23ms 379 

Panasonic FAX Board 689 

Seagate ST225 w/card 260 

ST23830Mbw/card 285 

Sharp Fax UX-140 & Phone .... 969 

Smart Modem 1200B int w/sw 58 

2400B int w/sw 115 

Teac 3.5" 720k Drive 79 

3.5" 1.44Mb Drive 95 

5.25"360kDrive 75 

5.25" 1.2Mb Drive 87 

US Robotics Call 

BOARDS & NETWORKS 



3-Com Etherlink Call 

Adage AD10/4 Call 

AD10/8L Call 

ArcNet Call 

Artist Call 

AST Call 

ATI EGA Wonder 169 

VIP VGA 249 

Copy II Opt Board Dlx 95 

EtherNet Plus Call 

Genoa VGA 760x1 024 379 

Hercules Graphics Plus 169 

Intel AboveBoard286/512k 359 

AboveBoard PS 286/512k .... 388 

Paradise EGA 480 Call 

VGA Plus Call 

VGA Plus 16 Call 

VGA Pro Call 

Sigma Designs VGA 209 

Tops Flashcard 143 

Verticom Call 

Video 7 Vega Deluxe 177 

V-Ram Call 

Vega VGA $255 

Western Digital EtherNet Plus . . . Call 



Pre-approved P.O.'s are welcome. Prices reflect cash discount and are subject to change without notice. Product com- 
k patibility, warranties, & claims are responsibility of manufacturer only. All returns are subject to a restocking fee. Per- 
l sonal/Company checks delay shipping. AZ orders only add 6.7% tax. Orders are processed same Day. International orders 
1 Call (602) 861-1090. 



It PAYS to 
BUY- MHI ! 

Service You 
Expect !! 

Volume Bids 
Wecome! 



VISA 
MASTERCARD 

PO's 
Just Call First. 



AST Premium 

286 Model 80 1349 I 

286 Model 140X 2098 

386 Model 300 2475 

Mitsubishi MP286L Call 

NEC Muftispeed 1079 

Multispeed EL II 1423 

MultispeedHD 2209 

Toshiba Laptops Call 

T1000 779 

Zenith Laptops 

SuperSport-Dual 1 570 

SuperS port 20Mb 2357 

SuperS port 286 20Mb 3298 

SuperSport 286 40Mb Call 



Intel 
coprocessors 

Genuine & New 

8087-2 132 

80287-8 205 

80287-10 239 

80387-16 Call 

80387-20 Call 

80387-25 549 

80387-SX 398 

80C287A (for Laptops) 299 



"T 



MOUSE 



Logitech C7 Serial or Bus 64 

C7 Clear Mouse & Paint 85 

HiRez Bus 82 

Bus & Paint 82 

Serial & Publisher 104 



OPTICAL 



OptiDriverKit 525 | 

40 ms equiv. for most optiDrives 



DataBase Special 

dBase IV...455 

FoxBase Plus ... 179 

Paradox ...429 

Rapid File ... 175 

RbaseforDOS...415 

Q&A... 177 

Quattro ... 149 



MHI Warehouse, Inc. 

8129 N. 35th Ave. #2-306 \ 
Phoenix, AZ 85051 

New Orders: 

1-800-621-3999 

Order Info: 602-997-8877 

Fax:602-943-3833 



Circle 182 on Reader Service Card 



MARCH 1989 -BYTE 305 



Mail Order Electronics -Worldwide 



^nrrc 



ELECTRONICS 



Mail-Order Electronics 

24 HOUR ORDER HOTLINE 



IC Clearance Sale! 

Expires 5/31/89 



NEC VaO & V3Q CHIPS 

Replace the 8086 or 8068 in Your IBM PC and 
Part No. Increase Its Speed by up to 30% ! Price 

UPO70108-5 (SMHz) V20 Chip $ 7.49 

UPD70108-8 (BMHz) V20 Chip $10.75 $ 9.49 

UPD70108-10 (10MHz) V20 Chip .... $**35 $12.25 
UPD70116-8 (8MHz) V30Chip. .... $fc95 $ 7.95 
UPD701 16-10 (10MHz) V30 Chip.... $tG*5 $15.49 



74QO 



PaitNo. 


1-9 
. . . SALE 


10 + 
.15 


Part No. 


1-9 


10+ 


7400 


7485 


. . . SALE 


.45 


7402 


... .29 


.19 


7486 


. . . SALE 


.29 


7404 


. . . SALE 


.15 


7489 


... 1 .95 


1.85 


7405 


... .35 


.25 


7490 


... .49 


.39 


7406 


... .39 


.29 


7493 


... .45 


.35 


7407 


. . . SALE 


.25 


74121. . . 


. . . SALE 


.25 


7408 


... .35 


.25 


74123.. . 


. . . SALE 


.35 


7410 


. . . SALE 


.15 


74125. . . 


. . . SALE 


.35 


7414 


. . . SALE 


25 


74126. . . 


. . . SALE 


.35 


7416. . .. 


. . . SALE 


.19 


74143... 


. . . SALE 


3.95 


7417 


. . . SALE 


.19 


74150. . . 


. . . SALE 


1.10 


7420 


... .29 


.19 


74154. . . 


... 1 .35 


1.25 


7430 


. . . SALE 


.15 


74158.. . 


. . . SALE 


1.25 


7432 


... .39 


.29 


74173. . . 


. . . SALE 


.59 


7438. . . . 


. . . SALE 


.25 


74174. .. 


. . . SALE 


.35 


7442 


. . . SALE 


.29 


74175. . . 


. . . SALE 


.35 


7445 


. . . SALE 


.59 


74176 . . 


. . . SALE 


.49 


7446 


... .89 


.79 


74181. . . 


. . . SALE 


1.49 


7447 


... .89 


.79 


74189. . . 


. . . SALE 


1.49 


7448 


... 1 .95 


1.85 


74193. . . 


... .79 


.69 


7472 


. . . SALE 


25 


74198. .. 


. . . SALE 


1.25 


7473 


... .39 


29 


74221. . . 


. . . SALE 


.69 


7474. . . . 


. . . SALE 


.25 


74273. . . 


. . . SALE 


1.49 


7475. . . . 


... .49 


.39 


74365. . . 


. . . SALE 


.35 


7476 


... .45 


.35 


74367. . . 


. . . SALE 


.35 



74LS 



74LS00. . 


. . . SALE 


.15 


74LS165. ... 


.75 


.65 


74LS02. . 


. . . SALE 


.15 


74LS166... 


SALE 


.69 


74LS04. , 


. . . SALE 


.16 


74LS173.... 


SALE 


.25 


74LS05. . 


. . . SALE 


.16 


74LS174. . . . 


SALE 


.25 


74LS06. . 


... .59 


.49 


74LS175.... 


SALE 


25 


74LS07. . 


... .59 


.49 


74LS189.... 


SALE 


2.95 


74LS08. . 


... .28 


.18 


74LS191.... 


SALE 


.39 


74LS10. . 


. . . SALE 


.15 


74LS193. . . . 


. .69 


.59 


74LS14. . 


. . . SALE 


.29 


74LS221.... 


SALE 


.49 


74LS27. . 


. . . SALE 


.19 


74LS240. . . . 


.SALE 


.45 


74LS30. . 


. . . SALE 


.15 


74LS243. . . . 


SALE 


.45 


74LS32. . 


. . . SALE 


.19 


74LS244. . . . 


SALE 


.49 


74LS42. . 


... .49 


.39 


74LS245. . . . 


SALE 


.59 


74LS47. . 


... .89 


.79 


74LS259. . . . 


. .99 


.89 


74LS73. . 


. . . SALE 


.25 


74LS273. . . . 


.89 


.79 


74LS74. . 


. . . SALE 


.19 


74LS279. . . . 


. .49 


.39 


74LS75. . 


. . . SALE 


25 


74LS322. . . . 


3.49 


3.39 


74LS76. . 


... .39 


29 


74LS365. . . . 


. SALE 


.35 


74LS85. . 


... .59 


.49 


74LS366. . . . 


SALE 


.35 


74LS86. . 


... 29 


.19 


74LS367. . . . 


SALE 


.29 


74LS90. . 


. . . SALE 


.29 


74LS368. . . . 


SALE 


.35 


74LS93. . 


. . . SALE 


.29 


74LS373. . . . 


SALE 


.59 


74LS123. 


. . . SALE 


.35 


74LS374. . . . 


SALE 


.49 


74LS125. 


... .49 


.39 


74LS393. . . . 


SALE 


.69 


74LS138. 


... .49 


.39 


74LS590. . . . 


.5.95 


5.85 


74LS139. 


. . . SALE 


.29 


74LS624. . . . 


. 1.95 


1.85 


74LS154. 


... 1.19 


1.09 


74LS629. . . . 


SALE 


1.95 


74LS157. 


... .45 


.35 


74LS640. . . . 


.SALE 


.89 


74LS158. 


. . . SALE 


.25 


74LS645. . . . 


SALE 


.89 


74LS163. 


. . . SALE 


.35 


74LS670. . . . 


.SALE 


.79 


74LS164. 


. . . SALE 


.35 


74LS688. . . . 


.2.39 


2.29 


74S/P 


ROMS* 


74S00 


.... SALE 
. . . SALE 


.19 
.19 


74S188*. . . . 




1.49 


74S04. . . 


74S189 




1.49 


74S08. . . 


. . . SALE 


.19 


74S196 


. SALE 


.99 


74S10. . . 


. . . SALE 


.19 


74S240 




1.39 


74S32. . . 


.... SALE 


.19 


74S244 


SALE 


.75 


74S74. . . 


. . . SALE 


.19 


74S253 


SALE 


.29 


74S85. . . 


.... SALE 


.49 


74S287* 




1.49 


74S86. . . 


. . . SALE 


.19 


74S288* 




1.49 


74S124. . 


. . . SALE 


1.25 


74S373 


.SALE 


.99 


74S174. . 


. . . SALE 


.25 


74S374 


.SALE 


.99 


74S175. . 


. . . SALE 


.25 


74S472* 


. SALE 


2.49 




CD 


— 1 


bmos 


CD4001.. 




.19 


CD4076 




.59 


CD4008. . 




.59 


CD4081 




.22 


CD4011.. 




.19 


CD4082 




.22 


CD4013. . 




.29 


CD4093 




.35 


CD4016. . 




.29 


CD4094 




.89 


CD4017. . 




.49 
.59 
.59 


CD40103. ... 




1.49 


CD4018. . 




CD40107 




.49 


CD4020. . 


CD4510 




.69 


CD4024. . 




.45 


CD4511 




.69 


CD4027. . 




.35 


CD4520 




.75 


CD4030. . 




.35 


CD4522 




.79 


CD4040. . 




.65 


CD4538 




.79 


CD4049. . 




29 


CD4541 




.89 


CD4050. . 




.29 


CD4543 




.79 


CD4051.. 




59 


CD4553 

CD4555 




3.95 
.79 


CD4052. . 




.59 




CD4053. . 




.59 


CD4559 




7.95 


CD4063. . 
CD4066. . 




1.49 
.29 
1.49 


CD4566 

CD4583 




1.95 


CD4067. . 




.59 


CD4069. . 




,19 


CD4584 




.49 


CD4070. . 




.29 


CD4585 




.69 


CD4071.. 




.22 


MC14411P. . 




7.95 


CD4072. . 




.22 


MC14490P. . 




4.49 









EEPROWS 



28 ISA 

2816A-25 

2817A 

2864A 

2864A-30 

28G5A30 

52BI3 



2048x8 350ns (9V-15V) 5V Read/Write 

2048x8 250ns (9V-I5V) 5V Read/Write 

2048x8 350ns 5V Read/Write . 

8192x8 250ns 5V Read/Write (Pin 1, No RIB) . 
8192x8 300ns 5V Read/Write (Pin 1, No R/B). . 

8192x8 300ns 5V Read/Write 

2048x8 350ns (21V) 5V Read Only 



. 5.25 
. 5.49 
. 6.95 
. 13.95 
. 12.95 
. 9.95 



MICROPROCESSOR COMPONENTS 



MISCELLANEOUS CHIPS 
Part No. Price 



D765AC *35 2.95 

WD921 6 3.95 

Z80, ZB0A. Z80B SERIES 

Z80 119 


Z80-CTC 

Z80-PI0 

Z80A 


.+£9 .99 
.+£9 .99 
1.29 


Z80A-CTC 


1.65 


Z80A-DART . . 

Z80A-PI0 

Z80A-SIO/0 . . . 
Z80B 


. 435 3.95 
.+39 1.49 
. 995 2.95 
2.75 


Z80B-CTC. . . . 
Z80B-PI0 


. 3.95 3.25 
3.95 


Z8530. 


4 95 


Z8671 


7.95 


Z8681B1 


8.95 


8000 SERIES 

8031 3^5 3.49 

80C31 935 8.95 

8035 «9 1.25 

8039 +95 1.59 

8052AHBASIC 24.95 

8080A fc£5 1.49 

8085A - ? 49 


8086 


3.95 


8086-2 


.995 5.49 



8000 SERIES Continued 

Part No. Price 

8087 (5MHz) 99.95 

8087-1 (10MHz) ..194.95 
8087-2(8MHz) . . . 159.95 
8088(5MHz) . . . 495 3.49 
8088-2(8MHz) 995 5.95 

8116 495 3.95 

8155 2.49 

8155-2 3.49 

8156 2.95 

8212 .2.29 

8224 995 1 .95 

8228 +95 1.49 

8237-5 435 3.95 

8243 1.75 

8250A 495 3.95 

8250B(R>r IBM) . . 595 4.95 

8251A 1.69 

8253-5 1.95 

8254 3.95 

8255A-5 2.95 

8259-5 935 1.75 

8272 995 2.95 

8279-5 935 2.75 

8741 9.95 

8742 +935 17.95 

8748 (25V) 7.95 



STATIC RAMS 



Part No. 



Function 



2016-12 

2018-45 

2102 

2114N 

2114N-2L 

21C14 

5101 

6116P-1 

6116P-3 

6116LP-1 

6116LP-3 

6264P-10 

6264P-15 

6264LP-10 

6264LP-12 

6264LP-15 

6514 

43256-10L 

43256-15L 

62256LP-85 

62256LP-10 

62256LP-12 



2048x8 

2048x8 

1024x1 

1024x4 

1024x4 

1024x4 

256x4 

2048x8 

2048x8 

2048x8 

2048x8 

8192x8 

8192x8 

8192x8 

8192x8 

8192x8 

1024x4 

32,768x8 

32,768x8 

32,768x8 

32,768x8 

32,768x8 



120ns 

45ns 300MIL 

350ns. 

450ns 

200ns Low Power 

200ns (CMOS) 

450ns (CMOS) 

100ns (16K) CMOS 

150ns (16K) CMOS 

100ns (16K) LP CMOS. . . 
150ns (16K) LP CMOS. . . 

100ns (64K) CMOS 

150ns (64K) CMOS 

tOOns (64K) LP CMOS. . . , 
120ns (64K) LP CMOS. . . 
150ns (64K) LP CMOS. . . . 

350ns (CMOS) 

100ns (256K) Low Power. . 
150ns (256K) Low Power. . 
85ns (256K) LP CMOS. . . 
100ns (256K) LP CMOS. .. 
120ns (256K) LP CMOS. . . 



4:95 3.75 
. . . . 6.95 

89 

. 39 .79 



49 

. 995 2.49 
. 635 3.95 
. 495 3.49 
. 649 4.39 
. 6:99 3.95 
. 4949 9.95 

9.25 

10.95 

10.49 

10.25 

. . 9?5 3.49 

20.95 

18.95 

22.95 

21.95 

20.95 



DYNAMIC RAMS 



THM91000L-10 

THM91000S-10 

1HM91000L-80 

THM91000S-80 

TMS4416-12 

TMS4416-15 

4116-15 

4128-15 

4164-100 

4164-120 

4164-150 

41256-60 

41256-80 

41256-100 

41256-120 

41256*150 

41264-12 

41464-10 

41464-12 

41464-15 

51258-10 

85227-10PI. 

85227-10PS 

511000P-10 

5I1000P-80 

511000P-85 

514256P-10 



1,048,576x9 

1,048,576x9 

1,048,576x9 

1,048,576x9 

16,384x4 

16.384x4 

16,384x1 

131.072x1 

65,536x1 

65,536x1 

65,536x1 

262,144x1 

262.144x1 

262,144x1 

262.144x1 

262,144x1 

64Kx4 

65.536x4 

65,536x4 

65.536x4 

262,144x1 

262,144x9 

262,144x9 

1,048,576x1 

1,048,576x1 

1,048,576x1 

262,144x4 



100ns 1Megx9SIP. 54935 399.95 

100ns 1Megx9 SIM 399.95 

80ns 1Megx9SIP 419.95 

80ns 1Megx9 SIM. 419.95 

120ns tt> 6.75 

150ns *25 6.25 

150ns (MM5290N-2). +99 1.25 



150ns (Piggyback) 5.29 

100ns 3.49 

120ns 2.95 

150ns 2.59 

60ns , 14.49 

80ns 13.49 

100ns 12.49 

120ns 11.95 

150ns 11.49 

120ns Video RAM 19.95 

100ns 15.95 

120ns 14.49 

150ns 13.95 

100ns Static Column 13.95 

100ns 256Kx9 SIP 149.95 

100ns 256Kx9 SIM 149.95 

100ns (1 Meg) 9935 29.95 

80ns (1 Meg) 42.95 

85ns (1 Meg) 4+95 41.95 

100ns (1 Meg) 5935 44.95 



EPROMS 



TMS2516 2048x8 450ns (25V) 695 5.95 

TMS2532 4096x8 450ns (25V) 535 4.95 

TMS2532A 4096x8 450ns (12.5V) 449 3.25 

TMS2564 8192x8 450ns (25V) 635 4.95 

TMS2716 2048x8 450ns (-5V. +5, +12V) 995 6.49 

1702A 256x8 (1 M s) 4.95 

2708 1024x8 450ns 6.95 

2716 2048x8 450ns (25V). 3,75 

2716-1 2048x8 350ns (25V) 435 3.95 

27C16 2048x8 450ns (25V) CMOS 435 3.75 

2732 4096x8 450ns (25V) 3.95 

2732 A-20 4096x8 200ns (21V) 4.25 

2732A-25 4096x8 250ns (21V) 3.95 

27C32 4096x8 450ns (25V) CMOS 435 4.25 

2764-20 8192x8 200ns (21V) 4.25 

2764-25 8192x8 250ns (21V) 3.59 

2764-45 8192x8 450ns (21V) 3.39 

2764A-25 8192x8 250ns (12.5V) 3.69 

27C64-15 8192x8 150ns (12.5V) CMOS. 5.95 

27128-20 16,384x8 200ns (21V) 995 6.49 

27128-25 16,384x8 250ns (21V) 5.95 

27128A-15 16,384x8 150ns (12.5V) 7.75 

27128A-20 16,384x8 200ns (12.5V) 5:?5 5.25 

27128A-25 16,384x8 250ns (12.5V) 5*5 4.95 

27C128-25 16.384x8 250ns (21V) CMOS 5.95 

27256-15 32,768x8 150ns (12.5V) 8.95 

27256-20 32,768x8 200ns (12,5V) 635 6.25 

27256-25 32.768x8 250ns (12.5V) 5.49 

27C256-15 32,768x8 150ns (12.5V) CMOS 7.95 

27C256-25 32,768x8 250ns (12.5V) CMOS 635 5.49 

27512-20 65,536x8 200ns (12.5V) 10.95 

27512-25 65.536x8 250ns (12.5V) 9.95 

27C512-25 65.536x8 250ns (12.5V) CMOS 4935 9.49 

27C1024 131,072x8 200ns (12.5V) CMOS (1 Meg) 27.95 



8000 SERIES Continued 

Part No. Price 



8748H (HMOS) (21V) 


. . . 9.95 


8749 


. . 9.95 


8751 (3.5-SMHz) 


. . 37.95 


8751H(3.5-12MHz 


). 39.95 


8755 +935 12.95 


80286-10 LCC. . .. 


. 59.95 


80287 (6MHz) 


159.95 


80287-8 (8MHz) . . . 


229.95 


80287-10 (10MHz) 


279.95 


80386-16 PGA. ... 


309.95 


80387-16 (16MHz). 


439.95 


80387-20 (20MHz) . 


. 589.95 


80387-25 (25MHz) . 


689.95 


80387-SX (16MHz) . 


. 599.95 


82284 (8MHz). . 


. 9.49 


82288 (8MHz) 


9 95 


DATA ACQUISITION 


ADC0804LCN. . . . 


. . . 2.79 


ADC0808CCN .. 535 5.49 


ADC0809CCN . . 939 3.29 


ADC1205CCJ-1 . . 


..19.95 


DAC0808LCN . .+^5 1.49 


DAC1008LCN 


. . 5.95 


AY-3-1015D....435 3.95 


AY-5-1013A 


.. 1.95 



6500/6800 


68000 Series 


Part No. 


Price 


6502 


2.65 


65C02(CMOS). 


7.75 


6520 


1.95 


6522 


2.95 


6532 


..949 4.95 


6551 


2.95 


65C802(CM0S) 


+535 14.75 


6800 


.+35 1.49 


6802 


2.95 


6810 


. . +35 .99 


6821 


1.75 


6840 


. . 949 2.95 


6845 


..9-73 2.49 


6850 


..+35 1.49 


6852 


.. r?5 .59 


6854 


. . ++9 99 


MC68000L8. . 


9.95 


MC68000L10 


++35 10.95 


MC68010L10 . 


4935 39.95 


MC68020RC12B 99.95 


MC68701 


14.95 


MC68705P3S 


. . 995 8.95 


MC68705U3L. 


10.95 


MC68705U3S. 


10.95 


MC68450L10. 


49.95 



ComsnocSore 


LAG570 


9.95 


WD1770 


..935 7.49 


SI3052P. ... 


..+35 .99 


6504A 


1.19 


6507 


2.95 


6510 


12.95 


6522 


2.95 


6525 


..435 3.95 


6526 


.++35 13.95 


6532 


. . &49 4.95 


6545-1 


3.95 


6560 


.+935 8.95 


6567 


24.95 


6569 




6572 


.+935 7.95 


6581 (12V)... 


.+235 10.49 


6582 (9V). . . 


4*35 12.95 


8502 


. . 7.95 


8564 


. . 435 2.95 


8566 


..935 7.95 


8701 


9.95 


8721 


+435 9.95 


8722 


. +335 1 0.95 


310654-05. 


9.95 


318018-03. 


.+935 10.95 


318019-03. 


.+2:95 10.95 


•82S100PLA 


* 1 5.95 


901225-01 . 


. J r535 13.95 


901226-01 . 


.+395 13.95 


901227-03. 


1 5.95 


901229-05. 


1 5.95 



'No specs, available 

"Note:82S100PLA = 

U17 (C-64) 



74C/CI 


74COO Sale .19 


74C174 Sale .39 


74C02 Sale .19 


74C175 Sale .59 


74C04 Sale .19 


74C192 Sale .99 


74C08 Sale .19 


74C194 Sale .49 


74C10 Sale .15 


74C221 . . .1.79 


74C14 49 


74C240 Sale .75 


74C32 Sale .19 


74C244 , . .1.79 


74C74 49 


74C373 Sale 1.49 


74C85 1.49 


74C374 Sale 1.49 


74C86 Sale .19 


74C911 . . .6.95 


74C89 2.95 


74C912 Sale 7.95 


74C90 99 


74C915 Sale 1.19 


74C151 Sale 1.49 


74C917 Sale 3.95 


74C154Sale2.75 


74C920 Sale 3.95 


74C157 Sale 1.25 


74C921 Sale 2.95 


74C160Sale .49 


74C922 . . .3.95 


74C161 Sale .49 


74C923 . .3.95 


74C162Sale .49 


74C925 . . .5.49 


74C173 59 


74C926 . . .5.95 



MISC. COMPONENTS 

TANTALUM CAPACITORS 

TM.1/35 .1,il @ 35V. 19 I 

TM1/35 Vf @ 35V 19 

1M2.2/35 2.2/if @ 35V 25 



TM4.7/35 A.7 f d @ 35V. ... .45 

TM6.8/35 6.a^r @ 35V 49 

TM 10/35 tflfif @35V 59 



POTENTIOMETERS 

Values available (insert ohms into space marked "XX"): 500n, IK, 2K, 

5K, 10K. 20K, 50K, 100K, 200K, 1MEG 

43PXX V, Watt, 15 Turn .99 | 63PXX H Watt, 1 Turn .89 

TRANSISTORS AND DIODES 



PN2222. . . . 


.. .13 


PN2907. . . . 


.. .13 


1N4004. . . . 


.. .12 


2N2222A. . . 


.. .29 


2N440I. . . . 


.. .12 


1N4148. . . , 


.. .07 


2N3055 


.. .65 


1N270 


.. .25 


1N4735. . . . 


.. .29 


2N3904. , . . 


.. .12 


1N751. . . . 


.. .15 


C106B1. . . 


.. .49 



SWITCHES 

JMT123SP0T,0n-0n 1 .19 I 206-8 SPOT, 16-pin 0IP 1.25 
MPC121 SPQT,Qn-0if-0n1.19| M S10 2 SPST, Momentary -39 

D-SUB CONNECTORS 

DB25P Male. 25-pin .69 | D B25S Female, 25-pin .75 

LEDS 

XC556R TUi, Red 13 I XC556Y T1H Yellow 17 

XC556G TO, Green 17 | XC556CT1 3 .i, Clear/Red 17 

IC SOCKETS 



Low Profile 

8LP 11 

14LP 12 

16LP 13 

24LP 25 

28LP 27 

40LP 29 



Wire Wrap (Gold) Level #2 

8WW 59 

14WW 65 

1 6WW 69 

24WW 1.19 

28WW 1.39 

40WW. . 



SoMertoH Sltndard (Cold & Tin) & Header Ptug Sockets Also Available 

74HC HI-SPEED CMOS 



Part No. 



74HC00 SALE 

74HC02 SALE 

74HC04 SALE 

74HC08 SALE 

74HC10 SALE 

74HC14 

74HC30 SALE 

74HC32 SALE 

74HC74 SALE 

74HC75 SALE 

74HC76 SALE 

74HC85. 

74HC86 SALE 

74HC123 SALE 

74HC125 

74HC132 SALE 

74HC138 

74HC139 SALE 

74HC154. 

74HC163 SALE 

74HC174 



Part No. 



74HC175. .. 
74HC221. .. 
74HC240. . 
74HC244. . . 
74HC245. . . 
74HC253. . . 
74HC259. . . 
74HC273. . . 
74HC373. .. 
74HC374. . 
74HC595. .. 
74HC688. . . 
74HC943. . . 
74HC4040. . 
74HC4049. . 
74HC4050. . 
74HC4060. . 
74HC4511. , 
74HC4514.. 
74HC4538. . 
74HC4543. . 



.SALE 
SALE 



SALE 



SALE 



. SALE .69 
. SALE .39 

49 

.49 
.69 
.59 
. 1.29 
SALE 1.25 
.SALE 7.95 
. SALE .79 
. SALE .25 
. SALE .25 
. SALE .69 
. SALE .99 

1.79 

. SALE .99 
. SALE .99 



74HCT 


1 ■■!■■ " 


CMOSTTL 


74HCT00 


.SALE 


.15 


74HCT139 SALE 


,?9 


74HCT02. . . . 


.SALE 


.15 


74HCT157 SALE 


19 


74HCT04 


SALE 


.17 


74HCT174 SALE 


.25 


74HCT08 


.SALE 


.15 


74HCT175 SALE 


25 


74HCT10 


SALE 


.15 


74HCT240 SALE 


.59 


74HCT32 


SALE 


.17 


74HCT244. . . . SALE 


,49 


74HCT74 


SALE 


.25 


74HCT245 SALE 


,49 


74HCT86 


SALE 


.15 


74HCT373. . . . SALE 


.45 


74HCT138... 




.39 


74HCT374 SALE 


.45 


Lll> 


EAR 


DS0026CN. . . 




1.95 


LM1458N 


.35 


TL074CN. ... 




.99 


LM1488N 


.45 


TL084CN. . . . 




.89 


DS14C88N (CMOS).. 


.1.19 


AF100-1CN. . 




8.95 
.39 


LM1489N 

DS14C89N (CMOS).. 


. .45 


LM307N 




.1.19 


LM309K. . , . 




1.25 


LM1496N 


. .69 


LM311N. . . , 




.39 


MC1648P 


.2.95 






.65 
99 


LM1871N 


I.Hh 


LM318N . 




LM1872N 


1.95 


LM319N. . . . 

LM323K 

LM324N. . . . 
LM338K 




1.29 

3.49 

.35 

4.49 


LM1896N-1 

ULN2003A 

XR2206 

XR2211 

XR2243 


1.49 
.75 
3.95 
2.95 
1.95 


LM339N 




. .39 


26LS29 


. 2.95 


LF347N 




1.49 


26LS31 


. .99 


LM348N. . . . 




. .69 


26LS32 


99 


LM350T 




2.95 


26LS33 


1 49 


LF351N 




. .39 


LM2901N 

LM2907N 


. .25 
. 1.29 


LF353N 




. 49 


LF355N 




. .79 


LM2917N(8pin) 

MC3446N 


. 1.79 
. .99 


LF356N 




. .79 


LF357N 




. .89 


MC3450P 


. .49 


LM358N. . . . 




. .49 


MC3470P 


. 1.19 


LM360N 




1.95 


MC3471P 


99 


LM361N. . . . 




1 49 






LM380N-8. . . 




.99 


MC3486P 


. 1.19 


LM386N-3. . . 




.89 


MC3487P 


99 


LM387N. . . . 




.1.09 


LM3900N 


,49 


LM393N. . . . 




. .39 


LM3905N 


1 19 


LM399H. . . . 




3.49 


LM3909N 


89 


LF411CN 




.79 
1.49 
.99 


LM3914N 

LM3916N 


1 79 


TL497ACN. . . 


i). v.*.:.' 


1 49 


NE540H (C540 


NE5532 


69 


NE555V 




.29 


NE5534 


69 


XRL555 




.59 


7805K (LM340K-5) 


1.29 


LM556N. . . . 




.45 


7812K (LM340K-12). . . . 


1.29 


NE558N 




.79 


7815K (LM340K-15) 


1.29 


LM565N 




.89 


7805T (LM340T-5) 


45 


LM567V 




.75 


7812T(LM340T-12) 


.45 


NE592N 




.75 


7815T (LM340T-15) 


.4S 


LM741CN 




.29 


7905K (LM320K-5) 


135S 


LM747CN 




.49 


7905T (LM320T-5) 


.49 


MC1350P. . . . 




.89 


75472 


49 


MC1377P. . . 




2.29 


75477 


. .89 


MC1398P. . . . 




4.95 
.99 


MC145106P 


. 1 95 


LM1414N. . . . 


MC145406P 


2 95 



PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS 

RAM'S SUBJECT TO FREQUENT PRICE CHANGES 
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Circle 136 on Reader Service Card 



Now Available... Jameco's NEW 

Winter/ Spring Flyer # 1 38 with 48 pages of 

Computer Peripherals, Components & More! 



ANNIVERSARY 

fYEAR 



1974- 1989 




COMPUTER PRODUCTS 

Jameco IBM AT Compatible 16MHz 

80286 NEAT Motherboard 

Now with Norton SI of 18.01 

• Expandable to 8MB 
RAM (Zero-K included) 

• 8/16MHz switchable 

• Supports all NEAT func- 
tions including shadow 
RAM, EMS 4.0, RAM re- 
mapping and selectable 
wait states • 80287-1 
Coprocessor capability 

• AMI BIOS ROMs included 

• One-year warranty 

JE3010 8/16MHZ NEAT (AT) . .$469.95 

- Additional Motherboards — 

JE1001 4.77/BMHz (PC/XT) $ 89.95 

JE1002 4.77/1 0MHz (PC/XT) $109.95 

JE3005 8/12MHz (AT) $329.95 



Jameco IBM 

PC/XT/AT 

Compatible 

Computer 

Cases 

JE1019 
Pictured 

JE1 01 Standard PC/XT Flip-Top Case $34.95 

JE1 01 1 Standard PC/XT Slide Case $39.95 

JE1014 Baby XT Turbo Flip-Top Case $69.95 

JE1017 Baby AT Flip-Top Case $54.95 

JE1018 Baby AT Slide Case $€0.05 $59.95 

JE1019 Baby AT Flip-Top Case $69.95 

TEST EQUIPMENT 

MefexM4650: 

■ Handheld, high accuracy 

• 4% Digit LCD 

• Manual ranging with Overload 
Protection 

• Audible continuity tester 

■ Tests: AC/DC Voltage, 
Resistance, Continuity 
Capacitance, Frequency 

■ One Year Warranty 

■ Size:7"Lx3.5"Wx1.5"H 




M4650 $99.95 




JAMECO SOLDERLESS 
BREADBOARD SOCKETS 






' 




fl 


Im£I 


V 









JE27 
Binding 
Posts 



JE20 
JE21 
JE22 
JE23 
JE24 
JE25 
JE26 
JE27 



m x % 

3V 4 x 2% 
6 1 £x 1% 
6V2 x 2Ve 
6 1 £ x m 
6% x 4'A 
6% x &/4 
7'/ 4 x Vk 



200 

400 

630 

830 

1,360 

1,660 

2,390 

3.220 



$ 1.95 
$ 4.95 
$ 5.95 
$ 7.95 
$12.95 
$19.95 
$24.95 
$34.95 



DATA BOOKS 



400041 NSC Linear Data Book-Vbl. I (88) $14.95 

400042 NSC Linear Data Book-Vol. II (88). ... $ 9.95 

400043 NSC Linear Data Book- Vol. Ill (88) $ 9.95 

210830 Intel Memory Handbook (88) $17.95 

230843 Intel Microsystem Hndbk. Set (88) $24.95 



Jameco IBM PCIXT 8MHz TUrtm 
Compatible Kit With 256K RAM 



• Free! QAPLUS Diagnostic 
Software Included! 

. Free! PC Write Word Proces- 
sing Software Included! 

. 256K RAM Included, 
Expandable to 640K 

. 4.77 or 8MHz Switchable 

• AMI BIOS ROM Included 
. Save $128.06 

Part No. Description 







Price 




JE1001 4.77/8MHz Turbo Motherboard $89.95 

(Zero-K RAM - includes AMI BIOS ROM) 

JE1010 Flip-Top Case 34.95 

JE1015 XT/AT Compatible Keyboard 59.95 

JE1020 5.25" DSDD Disk Drive (Black Bezel) 89.95 

JE1030 1 50 Watt Power Supply 59.95 

JE1040 360K Floppy Controller 29.95 

JE1050 Mono/Graphics Card with Printer Port 59.95 

AMBER 1 2" Monochrome Amber Monitor 99.95 

41256-150 256K RAM (9 chips) 103.41 

Save $128.06 Regular List $628.01 

JE3002 IBM Compatible PC/XT 8MHz Turbo Kit. . ■ . $499.95 

IBM COMPATIBLE DISPLA Y MONITORS 

AMBER 12" Amber Monochrome . . . $99.95 

CTX2410 14 rgb color $279.95 

14" EGA Color - EGA/CGA Compatible, 720 x 
350 Max. Resolution (PC/XT/AT) 

TM5154 $399.95 

14" EGA Monitor and EGA Card - ega compatible, 720 x 350 Max. 

Resolution - displays up to 16 colors (PC/XT/AT) 

JE1059 SAVE$40.00 $519.95 

TM5155 14" Multiscan Color $54335 $499.95 

QC1478 14" VGA Monitor. $449.95 

14" VGA Monitor and VGA Card - QC1478 VGA Monitor and Orchid 
VGA Card (PC/XT/AT) 

JE2055 S AVE $70.00 $649.95 

JAMECO IBM PC/XT/AT COMPATIBLE CARDS 

Graphic 

Display 

Cards 

JE1050 ! 

JE1 050 Mono Graphics Card w/Printer Port (PC/XT/ATJ7. ■ ■ . $59.95 
JE1052 Color Graphics Card w/Printer Port (PC/XT/AT) $49.95 




JE1055 EGA Card with 256K Video RAM (PC/XT/AT). , 



$159.95 



■m «-».■ Multi I/O with Drive Controller 
JE1 071 and Mono Graphics (PC/XT). . 



.$119.95 



Multifunction, I/O and Expansion Cards 

.-- *~~ l/0 Card wi * h Serial. Game, Parallel Printer ^_^ ^_ 

JE1060 Port and Real Time Clock (PC/XT) $59.95 

JE1061 RS232 Serial Half Card (PC/XT) $29.95 

JE1062 RS232 Serial Half Card (AT) $34.95 

JE1 065 I/O Card w/Serial, Game & Parallel Printer Port (AT). . . $59.95 

.p-.. ,*«.. 2MB of expanded or extended memory 

JE1 081 (zero-K on-board) (AT) 



$119.95 



3MB of expanded or extended memory, parallel printer 
■r-^^oA port, serial port and game port *^ ft ftr ^,aa P 

JE1082 (zero-K on board) (AT) 3rHHfc95 $149.95 

Floppy and Hard Disk Controller Cards 

JE1041 20/40MB Hard Disk Controller Card (PC/XT) $79.95 

JE1 043 360K/720K/1.2MB/1.44MB Floppy Disk Cont. (PC/XT/ AT) $49.95 
JE1 044 360K Floppy/Hard Disk Controller Card (PC/XT) $1 29.95 

.^ ~ - - 360K/720K/ 1 .2MB/1 .44MB Floppy/Hard Disk 
JE1045 Controller Card (AT) 



$149.95 



COMPUTER PERIPHERALS 

AMI 80386 fjjmfo. 
Motherboards %*?? 





• Expandable to 2MB (Zero-K incl.) of 32-bit RAM 
withexpansionboard(included) • Expand an addi- 
tional 8MB using the JE3030 (below, Zero-K incl.) 

• XT footprint-AT compatible • 80387-16/20 ca- 
pability • Built-in set-up and diagnostics • Includes 
AMI BIOS ROMs • One-year warranty 

JE3020 16MHz 80386 (AT)... $1199.95 
JE3025 20MHz 80386 (AT) . . . $1 499.95 
JE3030 8MB (Zero-K) Daughterboard . . . $249.95 

Seagate 20,30, 

40 and 60MB 

Half Height 

Hard Disk 

Drives 

ST225XT (Pictured) 

ST225 20MB Drive only (PC/XT/ AT) $224.95 

ST225XT 20MB w/Controller (PC/XT} $269.95 

ST225AT 20MB w/Controller (AT) $339.95 

ST238 30MB Drive only (PC/XT/AT) $249.95 

ST238XT 30MB w/Controller (PC/XT) $299.95 

ST238AT 30MB w/Controller (AT) $389.95 

ST251 40MB Drive only (PC/XT/AT) $379.95 

ST251XT 40MB w/Cont Card (PC/XT) $419.95 

ST251AT 40MB w/Controller Card (AT) $489.95 

ST251-1 40MB Fast 28ms (Drive only) $469.95 

ST277 60MB Drive only (PC/XT/AT) $449.95 

ST277XT 60MB w/Controller (PC/XT) $499.95 

ST277AT 60MB w/Contro»er Card (AT) $589.95 

40MB Tape Back-Up for ibm pc/xt/at 

D J1 40MB Back-Up and Tape . . . $349.95 
TB40 40MB Tape Cartridge $24.95 

Jameco 5.25 "PC/XT 

& AT Compatible 

Disk Drives 

JE1 022 (Pictured) 

JE1020 360KBIackBzl. (PC/XT/AT)... $89.95 
JE1021 360K Beige Bzl. (PC/XT/AT)... $89.95 
JE1022 1.2MB Beige Bzl. (PC/XT/AT).. $99.95 

3.5" PC/XT/AT Compatible Disk Drives 

3.5" 720KB (Mounting Frame Included) 
352KU (PC/XT/AT) $109.95 

3.5" 1.44MB (Mounting Frame Included) 
356KU (PC/XT/ATT $129.95 

Datatronics 
2400/1200/300 Modems 

NEW, Pocket Vfe/s/on/ 

• Hayes command compat- 
ible ■ Bell 103/212A com- 
patible- Auto-dial/auto- 
answer • FCC approved 
1-year warranty ■ Includes 
MaxiMite Communication 
Software (except 1200P) 

1200P 1200/300 Baud Pocket Modem $ 99.95 

1200H 1200/300 Baud Internal Modem $ 69.95 

2400H 2400/1200/300 Internal Modem $129.95 

1 200C 1 200/300 Baud External Modem $ 99.95 

2400C 2400/1200/300 External Modem ... $1 69.95 





US. Funds Only 

Shipping: Add 5% plus $1.50 Insurance 

(May vary according to weight) 

California Residents: 

Add 6%, 6 1 / 2 % or 7% 
Sales Tax 



MasterCard 



©1989 Jameco Electronics 



3/89 



$20 Minimum Order 

IBM is a registered trademark of International Business Machines 




ELECTRONICS 



^ 



IMC 



Data Sheets — 50$ each 
Prices Subject to Change 
Send $2.00 Postage for a 

FREE 1989 CATALOG 
FAX Numbers: 415-592-2503 
or 415-595-2664 

Telex: 176043 



1355 Shoreway Road, Belmont, California 94002 

24 HOUR ORDER HOTLINE (415) 592-8097 • The Following Phone Lines Are Available From 7AM-5PM P.S.T.: 

Customer Service (415) 592-8121 • Technical Assistance (415) 592-9990 • Credit Department (415) 592-9983 • All Other Inquiries (415) 592-7108 



Circle 136 on Reader Service Card 



MARCH 1989 •BYTE 307 



This could be the most productive 

phone number you call today* Toll free* 
1(800)531-5369 

(Or, iff you prefer to FAX your order— 1 (512) 344-2985.) 

- $ 1299J* 



TrippLite® Battery Back-Ups 



Protect your equipment and data by providing safe shut down time 
for your computer systems and other sensitive equip- 
ment during black or brown-outs. Data loss from one £ IZQQUO 
black-out can cost you hundreds, if not 
thousands of dollars. $, 

These units feature PC I i ne 



'299.' 



spike and noise suppres-^ , 
sors, status indicator 
lights and heavy gel- 
cell batteries— a regu- 
lated battery charger 
automatically restores BC 200 1 
battery to full charge 200-w 
when AC power returns. 



*39. 



00 







This complete TrippLite® 
Series offers reliable 
battery back-up at 

an extremely 

$ 7QQ °° i low P rice - 

$ 399 00 

1 1 




BC-325 
325-W 



BC-750 
750-W 



SC-BC-2000 
2000-W 




BC-1200 
1 200-W 



TrippLite® Voltage Regulator— 
Line Conditioners 

$ 1 QQ 00 

to 00 s 149.°° Jyy - 



8 • Q- 



LS-600 LC-1200 LC -1800 

TrippLite® Line Stabilizer/Conditioners automatically 
adjust varying input voltage to provide full voltage support 
during a low voltage condition while suppressing spikes and 
line noise. 



BC-450 
450-W 



H ard Di 



rt *eCa^ { 



es 





SD H . 



2H 



Cable Assemblies 

// \.\ ■■"/ 




PC/AT Parallel 
Printer Cables 



DB-25- 25 Line Cables 
Male-Male 



Stock # 

PPC301-6 

PPC301-10 

PPC301-15 

PPC301-25 

PPC301-6RA 



Length 

10f. 

15ft. 

25f. 

6f . 



Price 
$ 6.95 
7.95 
11.95 
17.95 
12.95 



Stock # 
25MM-6 
25MM-10 
25MM-25 
25MM-50 
25MM-100 



Length 
6 ft. 

10 ft. 

25 ft. 

50 ft. 
100 ft. 



Price 
$ 6.95 
7.95 
17.95 
33.95 
62.95 



POPULAR CABLES 



Stock* 

MEC-6 

KEC-6 

ACPC-03 

ATM-6 



Description 
Monitor Ext. 
Keyboard Ext. 
Power Adapter 
AT Modem Cable 



DB-25 -25 Line Cables 
Male-Female 



catt Other cables available 



Stock # 

25MF-6 

25MF-10 

25MF-25 

25MF-50 

25MF-100 



Length 
6 ft. 

10 ft. 

25 ft. 

50 ft. 
100 ft. 



Price 
$ 6.95 
7.95 
17.95 
33.95 
62.95 



Altex Electronics, Inc. 

"Your Electronics Supply House" 

TERMS: Minimum order $10.00. We accept Mastercard, Visa, and American 
Express at no additional charge. For C.O.D. orders, add $2.20. For orders 
under $100.00, add $3.00 handling and actual UPS shipping charges. For 
orders over $100.00, we pay handling charge— you pay actualUPS shipping 
charges plus insurance. Purchase orders accepted from approved accounts. 
All returns require an RMA# and are subject to a restocking fee. Texas resi- 
dents add 7.5% sales tax. Prices subject to change and we are not responsi- 
ve for typographical errors. 

Store Hours: 8:00-6:00 M-F, 10:00-2:00 SAT CST 
10731 Gulfdale, San Antonio, Texas 78216 
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Circle 6 Ion Reader Service Card 



Compu$ave 



MMC 



TIMU CO UNCIL 



BOARDS 

#9 Pepper Sgt. + - 1 299 Orchid Design Pro ...298 

Adv. Dig. Slave 565 Paradise VGA+ 258 

AST 5251-11E 545 Paradise VGA + 16 .295 

ATI VGA Wonder ...Save Quadram JT Fax 262 

BOCARAMAT 139 Sigma VGAH 238 

Genoa VGA HiRes .. 349 STB VGA EM 512K . 358 

Intel Above Board . Save Video 7 V RAM 468 

Intel Inboard 386 ...Save Video 7 Vega VGA ..262 

Alloy, Artist, Everex,Hercules, Metheus CALL 

Number 9, Tatung, Talltree, Verticom, VMI ... CALL 

DISK DRIVES 

Miniscribe30 Card ..369 Plus Hardcard40 ...638 

Miniscribe 40 Mb 309 Seagate 20Mb Kit .. 262 

Miniscribe 3053 429 Seagate 30Mb Kit „ 275 

Miniscribe 6085 549 Seagate 80 Mb 545 

Mountain TD 4440 365 Seagate ST251-1 -405 

PlusHardcard20 498 Toshiba 720 K, 3.5" ..84 

Archive, Alloy, CDC, Genoa, Iomega, Irwin ..CALL 

Micropolis, Priam, Maxtor, Rodime, Tecmar.CALL 

SOFTWARE 

Appleworks 159 Microsoft Works 91 

Carbon Copy Plus ..107 Multimate Advan. II ... 259 

DBase IV 479 Paradox 2.0 459 

First Choice 3.0 87 Project 4.0 310 

Fsstback Plus 104 Peachtree Complete .143 

Harvard Graph 290 Q& A 3.0 190 

Lotus 123 295 Quattro 157 

Lotus Symphony 408 Top for DOS 105 

Microsoft Excel 289 Ventura Publisher 489 

Microsoft Word 4.0 . 209 WordPerfect 5.0 229 



COMPUTERS 

Acer 20 Mhz CALL Toshiba 1000 Save 

Altos Computers Save Toshiba T1200F 1359 

ALR Computers Save Toshiba T1200FB .. 1 495 

AST Premium 286 ....Save Toshiba T1200HB.. 2365 

AST Premium 386 ....Save Toshiba T1600 3295 

Compaq 286/386 Save Toshiba T3100E .... 2799 

Everex Computers ...CALL Toshiba 3200 3565 

Intel 25 Mhz Save Toshiba 5100 4575 

Mitsubishi 286/386 Save Toshiba 5200 6295 

NEC Laptops Save Wyse2108 949 

NEC Powermates Save Wyse2112 1375 

Packard Bell 12 Mhz .. 1 249 Wyse 2200 1345 

Samsung 20 Mhz Save Wyse 3216 2125 

Televideo 286/386 Save Zenith Supersport .1579 

Unisys286/386 Save Zenith SS 286 3265 

Mitsubishi MP286 Laptop : 20 Mb 2298 

Sperry PC IT : 512kb / 44Mb HD / Keyboard 2795 

Altos, m, Sharp & Other Models CALL 

TERMINALS 

Altos IV 355 Televideo 955 379 



Altos V.. 



..485 Wyse 30., 



IBM 3151 385 Wyse 50.. 

Kimtron KT-70 PC 359 Wyse 60 

LinkMC-5 405 Wyse85G 

Televideo 905 299 Wyse 105 

Adds, CIE, Falco, Link, Qume & Other Models 

MICE 

Logitec C7 64 Microsoft w/windows »129 

Logitec HiRes 78 Mouse Systems PS/2...79 

Microsoft w/ paint 9 9 Mouse Systems PC II ...8 9 



...289 
...362 
..399 
...375 
Save 
CALL 



1-800-877-8855 

International Orders are Welcome! 



PLOTTERS 

Calcomp 1023GT 3785 HP Draft DXL 3729 

Calcomp 1043 GT ....5595 loline 3500 2375 

Calcomp 1044GT ..10,245 loline 3700 2995 

Houston DMP61 2995 loline 4000 3695 

Houston DMP 62 4065 JDL850 GL 2799 

HP 7440 A 955 Roland 885 689 

HP 7475 A 1395 Roland 980 869 

HP 7550 A 2895 Roland DXY8800 ....945 

HP7570A 2995 Roland DXY 1100 ...889 

HP 7595 7795 Roland GRX Save 

Bruning, Enter, Numonics, Taxan, Versatec CALL 

DIGITIZERS 

Calcomp12 x12 348 Houston Hi Pad + .Save 

Calcomp 44 x 60 3895 Kurta IS 3 CALL 

Calcomp 36 x 48 3395 Kurta IS 8.5 x 11 239 

GTCO 24x36 1945 Kurta IS 12x12 282 

GTCO 36x48 2395 Kurta I S 1 2 x 1 7 4 8 2 

Hitachi 11 x 11 439 Summa 12 x 12 + ....328 

Hitachi Puma Pros ...Save Summa 12 x 18 558 

MODEMS 

ATI 2400 ETC 152 Practical 12001 65 

Anchor 2400E 145 Prometheus 2400B/2... 129 

Practical 1200 Ext 78 Prometheus 2400G 149 

Cardinal 2400 Ext .139 Racal-Vadic 2400VP ....388 

Cardinal 2400 Int. ..109 USR Sportsters Save 

Hayes 1200 275 USR Courier 2400 288 

Hayes 2400 415 USR HST9600 588 

Multitech 224 EH ....368 World Port Pocket Save 

Multitech 224 EC ....305 Zoom 2400 HC 1 1 9 

AST, Avatex, Case, Packard Bell, Vente! CALL 



PRINTERS 

Alps 324 E 729 NEC P5200 .... 

Alps Allegro 24 ....342 NEC P5300 .... 
Canon BJ 130 ....699 NEC P9XL 



....505 
....665 
,.1038 



Citizen120D 145 Panasonic 1080iM2 159 

Citizen 180D 162 Panasonic 1091iM2 175 

Citizen MSP 55 ...462 Panasonic 1124 Save 

Fujitsu DL3400....519 Panasonic 1592' 368 

HP DeskJet 699 Panasonic 4450 1545 

HP Paint Jet 1049 Star NX-1000 165 

Okidata ML320 ...329 Star NX-1000RColor.. 218 

Okidata ML 390 ..455 Star NX-2400 308 

NEC LC 890 3145 Toshiba 321SL 469 

NEC P2200 335 Toshiba 341SL 629 

Brother, C.ltoh, Data Products, Diconix, Epson .. 
Genicom, OTC, QMS, Qume, Varityper, Tl ....CALL 

MONITORS 

Amdek 1280 638 NEC Multisync XL .2145 

Amdek 732 399 PGS Ultra 16 879 

Gold Star TTL Mono - 75 Samsung TT1 7 9 

Genius 402/420 Save Sigma Laser 19" ... 1765 

Hitachi Save Sony 1302 645 

Magnavox Save Taxan Save 

Mitsubishi 1381A 475 Tatung Multiscan 459 

Moniterm Save Wyse 650 VGA 449 

NEC Multisync II 575 Zenith 1490 578 

Seiko CM 1430 : 14" Multisynch 1024x768 595 

SCANNERS 

HP Scanjet 1 399 PC Hand Scanner 152 

Logitec Scan Man.. 189 PGS LS-300 w/paint 725 
AST, HP, Taxan, Panasonic, Datacopy Call 



Mail Address: CompuSave -4207 S. 37th Street - Dipt BJ - 1 
subject to change without notice. We do not guarantee compi 

INTERNATIONAL SALES (602)437-4855 



r \Z S5040. Orderlinesopen: Mon.- Fri. 7 am - 6 pin. Sat.: l ) am - 2 pm. Prices reflect cash discounts and are 
DOA's are repaired or replaced, please call for a RMA. Major credit cards and selected I'O's are accepted. 

FAX (602)437-9685 - CUSTOMER SERVICE (602)437-4856 



Protect Your Copies of BVTE 



NOW AVAILABLE: Custom-designed library files or 
binders in elegant blue simulated leather stamped in 
gold leaf. 



Binders — Holds 
6 issues, opens 
flat for easy 
reading. 

$9.95 each, two 
for $18.95, or 
four for $35.95. 




Files— Holds 6 
issues. 

$7.95 each, two 
for $14.95, or 
four for $27.95. 





Order Now! 



Mail to : Jesse Jones Industries, 
Dept. BY, 499 East Erie Ave., 
Philadelphia, PA 19134 

Please send files; _ 

binders for BYTE magazine. 
Enclosed is $ 



CALL TOLL FREE (24 hours): 
1-800-972-5858 



Name: . 



Add SI per file/ binder for postage and 
handling. Outside U.S.A. add $2.50 per 
file/binder (U.S. funds only please). 
Charge my: (minimum S15) 

American Express 

Visa MasterCard 

Diners Club 



Address: 



City: 



(No Pas Office Box) 



State:. 



Zip:. 



Card | 

Exp. Date 
Signature _ 



Satisfaction guaranteed. Pennsylvania irsxknts add 6% vales mx. 
Alb*' 5-6 weeks delivery in the US. 



BVTE 31! 



Protects 
while yo 
type! 




• Remains In Place while you use your computer. 

• Avoids Costly Repairs. Protects delicate electronics 
from dust, spills, smoke, ashes, staples. 

• Soft, Flexible, retains normal keyboard feel. 

• Washable, Durable High-Tech Polymer lasts years. 

• Hundreds of Models. SafeSkin Is available for most 
PCs, laptops, workstations and clone keyboards. 

• Office • Home • Factory • Classroom • Laboratory 

List Price 529.95. Please call or write for free color 
brochure. Dealer inquiries encouraged. 






Keyboard Protector 

Merritt Computer Products, lnc/4561 S. Westmoreland 

Dallas, Texas 75237/(214} 339-0753 • Fax [214} 339-1313 

In Canada call 1-800-663-1061 
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Circle 71 on Reader Service Card 



SPEECH 
PRODUCTS 

For PCs and compatibles 



SYNTHESIZER— only $79.95 




The next versatile and best sounding speech product available for 
under $4000! The amazing SpMCh Thing provides text-to- 
speech as well as PCM and ADPCM speech and music repro- 
duction. Comes with "Thing" D/A converter that attaches to the 
parallel printer port outside the computer-ideal for laptops. Will 
not interfere with normal printer operation. Also comes with audio 
amplifier/speaker and power adapter. Software Includes two ad- 
vanced text-to-speech programs, digitized speech and music 
files, full screen waveform editor, sampling music keyboard, 
special effects mixing board, and drivers so you can add speech 
and sound effects to programs written in BASiC, C, PASCAL, and 
others. Includes 54 page manual. SPEECH THING— $79.95. 

DIGITIZER-only $89.95 




The Volet Misttr PC Dlgltizir is a full 8-bit PCM sampler board. 
Fits in any available slot. Up to 15,000 samples per second. 
Input pre-amp has automatic gain control and 4.5 Khz low pass 
filter, includes a quality headset microphone. Software included 
for recording and editing sound files for playback through 
SpMch Thing. Also Includes a real-time spectrum display and 
oscilloscope display as well as assembly language source list- 
ings for writing your own drivers. BONUS: Voice recognition pro- 
gram included which is callable via an interrupt vector. Demon- 
stration program written In GWBASiC. VOICE MASTER PC 
DIGITIZER— $89.95. 

VOICE RECOGNITION- 



only $49.95 

/VOICI i\ 

( MASTER ) 1 



A price/performance break-through! Equal in performance to 
other systems costing hundreds more $$$. The amazing Volet 
Misttr Kty program adds voice recognition to just about any pro- 
gram or application. You can voice command up to 256 keyboard 
macros. Fully TSR and occupies less than 64K. instant response 
time and high recognition accuracy. Easy and fun to use— no 
compilers or editorsrequired. Works with CAD, desktop publish- 
ing, word processor, spread sheet, even other TSR programs. A 
gtnulnt productivity inhincir. Volet Misttr Kty can also be 
called from within a program for adding voice recognition to 
custom applications. Volet Misttr Kty requires the Volet Misttr 
PC Oigttlztr for operation. (Please note: Volet Misttr Kty will not 
replace the keyboard or mouse except under certain circum- 
stances. Not to be confused with the still unavailable "voice 
typewriter."} VOICE MASTER KEY-S49.95. 



BONUS OFFER! Buy Volet Mister Kty with PC Dlgitilzir for only 
$129.95-yousave$10! 

BETTER BONUS OFFER! Buy all three: Speech Thing, PC Digi- 
tizer, and Voice Mister Key for only $189.95— y u save $20! 
ALL OF THESE PRODUCTS ARE OF PROFESSIONAL QUALITY. 
ORDER HOTLINE: (503) 342-1271 
Monday-Friday, 8 AM to 5 PM Pacific Time 
Add $5 for shipping and handling on all orders. Add an additional 
$3 for 2nd day delivery. All goods shipped UPS. Master Card and 
ViSA, money order, cashiers check or personal checks accepted 
(allow a 3 week shipping delay when paying by personal check). 
Foreign inquiries contact Covox for C&F price quotes. Specify 
computer type when ordering. 30 DAY MONEY BACK GUARAN- 
TEE iF NOT COMPLETELY SATISFIED. ONE YEAR WARRANTY 
ON HARDWARE. C| „ 0f wrtt| f0f FREE prod(Jct Mti|og 

• 

COVOX INC 675-D C0NSER ST. 

EUBENE, OREGON 07402 U.S.A. 
TEL: 003-342-1271 FAX: 003-342-1203 
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Advertise your 

computer products 

through 

BYTE BITS 

(2" x 3" ads) 

For more information 

call Mark Stone at 

603-924-6830 

BYTE 

One Phoenix Mill Lane 

Peterborough, NH 03458 



Circle 283 on Reader Service Card 



PAL7PLD SOFTWARE 

Sets The Standard 




CUPL ,M PLD compiler, the most powerful 
language for state machine logic design, now 
allows OrCAD'" schematic software as the front 
end design entry. CUPL supports all PLDs and 
carries the most extensive update program. 
Available on MS-DOS™, Apollo™, Sun™, VAX"" 
and most UNIX™ based platforms. 



LOGICAL 



1201 N.W. 65th Place 
Ft. Lauderdale, FL 33309 
305-974-0967 

1-800-331-7766 



Circle 148 on Reader Service Card 
(DEALERS: 149) 



HARD DISK CONTROLLERS 

ADAPTEC 

PC/XT Controller ST506/412 $45 

2070 PC/XT to 506/412 RLL $69 

2071 PC/Xr to Sr506 RLL (1 drive) $59 

2072 PC/XT RLL $79 

2370 PC/XT to ST506 RLL $99 

3530 SCSI to Tape CMC 36 $78 

4000 SCSI to ST506/412 $89 

4000A SCSI to ST506/412 $129 

4070 SCSI to ST506/412 RLL $98 

4520 SCSI to ESDI $98 

5500 SCSI to ST506/412 $125 

5580 SCSI to SMD $175 

XEBEC 

S1410 SASI Controller $89 

S1420 SASI to 5V4" Floppy & Hard Disk Controller . .$29 

Apple II. II+, HE Host Adapter $29 

OTHERS 

DTC 510A SASI controller $98 

DTC 5187 AT to ST506/412, No Floppy $98 

Konan DJ-210 3W SASI to ST506/412 

(Xebec 1410 clone) $89 

WD 1002-SHD Xebec Compatible SASI Controller . .$109 

Western Digital 1003WAH $119 

Manuals $8 each 

Cables Available .......; Ask for Pricing 

Hard Drives 20-380 MB Call 

Computer Surplus Store 

t 715 Sycamore Dr. • Mllpltas, CA 95035 

Phone: 408-434-1060 

Fax: 408-434-0931 

Twx: 1561447 

"We Buy and Sell" 




A HIGH QUALITY 
RS232-RS422 BIDIRECTIONAL 
CONVERTER AT A LOW PRICE 



Changes RS232 
Data Streams into 
RS422 Compatible 
Data Streams 



Model 

AA1709 




Converts RS232 
links to long distance 
RS422 standards on cable 

lengths to 4.000 feet, while having high noise immunity for use in 
industrial environments. This module makes it possible for RS232 
equipped devices, such as an IBM personal computer, to interface 
with an RS422 equipped device. Included in the many uses of this 
converter is the ability to communicate with Anaheim Automation's 
own step motor motion controls. The unit includes a power supply. 
Call or write for brochure. 

Anaheim Automation 

910 E.OrangefairLane, Anaheim, CA 92801 
(714)992-6990 Telex: 2978217 MCI PAX: 714-992-0471 



Circle 22 on Reader Service Card 



UNIVERSAL/GANG 
PROGRAMMER 

mode in U.S.A. 




$595.00 

Includes 

One Year 

Update 

and 

Warranty 



HUSKY ^programs EE/EPROMS, CMOS PLDS, 
and Micros. It's your best bet when low cost 
and quality are both important. 
From the people who make CUPL and ALLPRO. 



LOGICAL 



DBVtCtO. INC, 



1201 N.W. 65!h Place 
Ft. Lauderdale. FL 33309 
305-974-0967 

1-800-331-7766 



Circle 305 on Reader Service Card 
(DEALERS: 306) 



IMAGING CARD 




DV-01 

GRAYSCALE 
FRAME GRABBER 

Composite video in/out 
256 x 240 resolution 
Digitize/display at frame speed 
256 gray levels in 
16 Meg. color palette out 
PC/XT/AT compatible 

$849.00 Complete with software 
ViSA/MC Demo Disk available M: 

Control Vision # 

P.O. Box 596, Pittsburg, KS 66762 
(316)231-6647 



Circle 66 on Reader Service Card 



Circle 70 on Reader Service Card 



Circle 195 on Reader Service Card (DEALERS: 196) 




PCI-286-12 



•80286-12 

•1.2 MB Floppy Drive 

• 640K RAM 

• Serial / Parallel / Game 

• 101 -Key Enhanced Key Board 
•SI =13.3(1 Wait) 

SI =15.2(0 Wait $100 Option) 

• 6/12 MHz Key Board Switchable 

• WA2 HD & FD Controller 

• 80287 SOCKET 
•200W POWER SUPPLY 



MONO SYSTEM 

• W/Mono Monitor 

• 20 MB Hard Disk 

$1195 

VGA COLOR SYSTEM 

• W/VGA Card & Monitor 

• 20 MB Hard Disk 

$1795 

EGA COLOR SYSTEM 

• W/EGA Card + Monitor 
•20 MB Hard Disk 

$1580 




PCI-386-20 

• 80386-20 

• W/40 MB HD 
Mono System $2295 
EGA $2695 
VGA $2995 



GAS PLASMA 286-12 

• 80286-12 CPU 

• SI = 13.3 

• 3y 2 "FD1.44MB 

• 20MBHDST-138 

• LCD Screen (640 X 400) 

• I/O Card Parallel/Serial/Game m 

• 640K RAM ,a%a! 

GAS PLASMA 286-20 

• CPU 80286-20 

• SI = 23 



$2295 



LCD-286-10 PORTABLE m 

•10 MHZ 80286 SI =10.3 

•12 MHZ SI = 13.3 (Option $50.00) 

• 16 MHZ SI = 18 (Option $250.00) 

• 640K RAM 

• LCD Screen 640 X 200 
(Option 640 X 400 $1 80.00) 

• Super Twist & Back Lighting 

• 86 Key Board 

• External / Parallel / Game 

• 1.2 MB Floppy drive 

• 20 MB Hard Disk 

• 80287 Socket 

• 200 W Power Supply 
•Side15 3 /4"X9 1 / a -X8" 

• 23 LBS 



$1595.00 




LCD-386-16_ 

• 80386-16 MHZ 
•40 MB Hard Disk 

• 80387 Socket 
LCD-386-20__ 

• 80386-20 MHZ 

• 40 MB Hard Disk 

• 80387 Socket 



_ $2695.00 
_ $2795.00 




$2495 



CRT-PORTABLE-286 _ _ $1 389 




• Compaq Type 




•80286 (10 MHz or 12 MHz) 




• 12 MHz SI = 13.3 (Option $50.) 




• 16 MHz SI = 18 (Option $250) ^TBl^^i 




• One 1 .2 MB Floppy Drive 


■v£ 


• 200 W Power Supply *™ 


- IJ 


• TTL Disply 9" Amber ig^ij^^SWi * 


^r 


•AT Key Board ^ , **«*» 


«^F 


• Serial / Parallel / Game "*C * 


v*?/ 


• WA2 HD & FD Controller *******^ * % 


• 20 MB Hard Disk "^^ 


CRT-386-16 $2495 CRT-386-20 


$2595 


•80386-16 





PCI 



PACIFIC COMPUTER 

702 S. Del Mar Ave., #B, 

San Gabriel, California 91776 

(FAX) 818-286-8662 



(818) 571-5548 (Technical support) 

(800) 421-1102 (IN CA) ORDER ONLY Mon - Sat 

(800) 346-7207 (OUT CA) 900 AM - 6:00 PM 

•ALL SYSTEMS COME WITH ONE YEAR PARTS & LABOR WARRANTY 



3$ 


i 



Satellite Communication 

MICR0SAT II 



Expansion Board 




$700 



• For IBM PC/XT/AT and compatible. 

• Satellite data receiver - 9600 baud. 

• Satellite bulletin board. 

• Satellite video and 
audio option - Add $200 

PERSONAL SPACE COMMUNICATIONS 

707 Johnson Road, Blaine W A 98230 
(604|597-6298 TLX 04-508306 FAX (604)597-6214 



IEEE 488 
Solutions 



• Hardware & software interfaces for I*C. AT. 

3B6. PS/2, Macintosh, SUN. HP & DEC 
■ IEEE converters to SCSI, RS-232. RS-422, 

modem, Centronics, digital I/O & analog I/O 
1 IEEE extenders, expanders & buffers 
. IEEE drivers for DOS. UNIX.*. Lotus 1-2-3. 

Symphony & Quattro. 

Call or send for your 
FREE Technical Guide 



?lO 



(216) 439-4091 



ON TARGET ASSOCIATES 

Products a d Services 

for Design and Manufacturing Engineers. 



Micro Channel Design Consulting 
Prototype Cards 
-Newsletter 
-ASICs 
• Extender Cards 
- Adapter Bracket Sets 
Burn-in Mother Boards 



PS/2 




We will move your PC/XT/ AT products to the 
Micro Channel, or create your new design. 

CALL: (408) 980-7118 

for our Free catalog 



ON 



ARGE' 
ARGE - 
ARGE - 



..the PS/2 leaders. 



PS/2 and Micro Channel are trademarks of IBM Core-. 
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Circle 193 on Reader Service Card 



PC Software as low as $ 2 49 

Macintosh Software Also Available. Call for a Free Catalog. 



Thousands of IBM/Compatible Public Domain and Shareware Programs 

Are Available from the Micro Star Library and at Incredibly Low Prices! 

We feature the best and most up-to-date shareware available. 

Our software is guaranteed against bugs, defects, viruses, etc. 

And We Offer FREE Technical Support For Our Customers 



ORDER TODAY on our TOLL FREE PHONE LINES • ORDERS SHIPPED OUT SAME OR NEXT DAY 



ARCADE GAMES (106) Has 

Kong, 3-D Pacman, Bricks. 
Pango. (Requires color.) 
BASIC GAMES (107) Pac- 
man, Lunar Lander, Startrek, 
Meteor, Breakout, and others. 
CARD GAMES (109) Canasta, 
hearts, draw poker & bridge. 
STRIKER (110) Defender-like 
game. "Top Gun" in space. 
FUGHTMARE (112) Futuristic 
fighter pilot game. (Requires 
color graphics adapter.) 
SLEUTH (117) Who done it? 
DND (119) Like Dungeon 
and Dragons. 

ROUND 42 (120) Better than 
Space Invaders. 42 levels. 
GAMES IN BASIC (124) Land- 
er, biorhythms, desert. Phoe- 
nix, Star Wars, others. 
QUEST (152) Role playing 
adventure fantasy game. 
(Requires CGA) 
SPACE WAR (158) Dogfight in 
outer space, using phasers, 
photon torpedoes, etc. 
BRIDGE PAL (171) Complete 
game of contract bridge, 
with tutorial. 

FENIX (193) Just like the 
famous arcade game. 
PINBALL GAMES (197) Pin- 
ball, Rain, Twilight Zone, 
Wizard, etc. 

KID-GAMES (GAM8) Animals 
math, clock game, alpha- 
bet etc. 

CHESS (GAM9) Incredible. 
2D and 3D. Many levels. Play 
back moves, store games. 
!? 




EGA RISK (GAM11) World 
domination in great color. 
Includes EGA Asteroids. 
PC PRO-GOLF (GAM27-28) 
Great graphics. Complete 
1 8 hole, 72 par course. (CGA) 
PEARL HARBOR (GAM32) 
Shoot down Jap Zeros before 
they destroy U.S. Fleet. (CGA) 
ULTIMA 21 DELUXE (GAM34) 
Best Blackjack game around. 
Includes Video Poker. 
FORD SIMULATOR (GAM37) 
Great driving simulation. 
(CGA) 




WORD PROCESSING 



PC-WRITE 3.0 (434, 435, 436) 

(3 disks) Newest version! 
Very popular and complete. 
Includes spelling checker. 
PC-TYPE+ (421-423) (3 disks) 
Excellent. Includes mall 
merge, 100,000 word spell- 
ing checker. Interfaces with 
PC-File +, PC-Stvle. 



KEYDRAW CAD SYSTEM (1001, 
1002, 1065) (3 disks) Popu- 
lar. Also uses mouse. (Re- 
quires color graphics - CGA) 




CURSOR NODE SCI PC89 H 111 

SIDEWAYS (1007) Prints text 
sideways. Useful for spread- 
sheets. 

SIMCGA/HGCIBM (1027, 
1062) (2 disks) Use with Her- 
cules graphics card/ com- 
patibles to run programs 
requiring CGA on your mono- 
chrome PC. 

IMAGE 3-D (1048) Create 
and edit 3-D objects. Move, 
scale, rotate and tip image. 
FINGERPAINT (1050) Use key- 
board or mouse to draw. 
Like MacPaint. (Requires 
CGA or EGA) 

DANCAD 3-D (1051, 1052) (2 
disks) Create 3-D graphics. 
Rotate, magnify, etc. Runs 
on CGA EGA or Hercules. 
DonC *D3D 




PIANOMAN 4.0 (301) Turn 
yourkeyboard intoa piano. 
PC-MUSICIAN (302) Com- 
pose, save, and play music. 



FANTASY (1057) Create flow- 
ing graphic images with 
mouse or keyboard. (CGA). 
FLOWCHARTING (1078-1079) 

Complete system for flow- 
charts, organizational, elec- 
trical, etc.. with symbols. 



THE BIBLE (3301-3306) (6 

disks) Old Testament, King 
James version. 
THE BIBLE (3307-3308) (2 
disks) New Testament. King 
James version. 
WORD WORKER (3309-3310) 
(2 disks) Bible search pro- 
gram. New Testament, King 
James version. 
BIBLEMEN (3330) Excellent 
Bible quiz program. 



PC-PROFESSOR (1401) BASIC 
tutorial. Good. 

BASIC PROGRAM GENERA- 
TOR (1402) The menu driven 
way to write programs. 
B-WINDOW (1407) Give win- 
dowing capabilities to your 
Basic program. 



HOMEBASE (2608, 2612, 2613) 

Complete desktop organ- 
izer. Great! 

PROFESSIONAL MASTERKEY 
(2805) Like Norton's. Retrieve 
deleted files. A lifesaver. 
BAKER'S DOZEN (2821) 13 
utilities from Buttonware. 
AUTOMENU (3003) Make PC 
menu driven. Incl. passwords. 
SCREEN (3006) Save your 
monitor from screen burn-in. 
DOT MATRIX FONTS (3061- 
3062) (2 disks) Print your text 
in different fonts. Works with 
most printers. 



ACCOUNTING/FINANCE 



MARKET CGA (BUS17) Per- 
forms sophisticated analysis 
on stocks, funds, etc. (EGA 
version is BUS16). 

<i>». sa. (dikes (DiiP>m nm ■ i hts mu > u m 



m 



§ 
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BILLPOWER+ (BUS40) Bill cli- 
ents for time and materials, 
advances, retainers, etc. 
Computes taxes, past due 
interest, etc. Has full G/L 
CPA LEDGER (706-708) (3 
disks) Complete general 
ledger for corporations, part- 
nerships or sole proprietors. 
PERSONAL FINANCE MAN- 
AGER (715) Household bud- 
get manager. Keep track of 
checking, savings, invest- 
ments. 

PAYROLL USA (725-726) Up to 
2,000 employees in any state. 
dBaselll and Lotus compati- 
ble. Complete P/R system. 
EXPRESS CHECK (786) Check 
acount with running bal- 
ance, monthly reports, etc. 
Prints checks. 

FINANCE MANAGER II (774- 
775) (2 disks) For personal or 
small business financial man- 
agement. 



DOS TUTORIAL (1301) Teaches 
you to use DOS. 
STILL RIVER SHELL (1304) Run 
DOS commands from a 
menu. Makes DOS easy. 
BATCH FILE TUTORIAL (1305) 
Utilize batch file processing. 
MORE DOS TIPS (1318, 1323) 
(2 disks) More about DOS. 



HELP DOS (1326) On line 
DOS help with menus. In- 
cludes DOS dictionary of 
terms and a hints menu. 



SPREADSHEETS 



AS-EASY-AS (505) Great. In- 
cludes screen help menus. 
Utilizesfunction keys. A Lotus 
clone that reads Lotus files. 
PC-CALC+ (512-514) (3 disks) 
Jim Button'sf amous Lotus clone. 



EDUCATION 



AMY'S FIRST PRIMER (248) 

Children's learning game 
that teaches letters, numbers 
and keyboard. 
FUNNELS AND BUCKETS (201) 
A fun way to learn math. 
MATHPAK (202) Tutorial with 
lessons in higher math. 
PC-TOUCH (204) Learn typing. 
BASIC TUTORIAL (208) Learn 
programming with BASIC. 
BEGINNING SPANISH (211) 
Tutorial. 

SPANISH II (232) Sequel. 
BIBLEQ (214) Learn the Bible 
with this Q-A tutorial. 
FACTS 50 (239) Geography 
lessons for U.S. Nice graphics. 




APPLICATIONS 



FORM LETTERS (1907) Com- 
monly used form letters and 
business applications. 
EZ-FORMS (1908) Make forms 
to meet different needs. 
MANAGER'S PLANNER (1920) 
Daily planner. Prints out. 
HOME INVENTORY (1966) 
Track all your possessions. 
BIORHYTHM (1990) Display 
the 3 biological cycles: phys- 
ical, emotional, intellectual. 
FAMILY HISTORY (2203-2204) 
(2 disks) Create files and 
genealogical reports. 
DR DATA LABEL (2327) Power- 
ful mailing list program. Cus- 
tomize labels to size. 



Incredibly 
Low Prices 

1-9 Disks *2"ea. 
10-19 Disks *2 69 ea. 

20 or more $ 2 49 ea. 



LOTTO PROPHET (2364) Best 
Lotto program we've seen. 
CITY DESK (2513) Simple 
desktop publisher. 



SPREADSHEET TEMPLATES 



LOTUS MACROS (601) Save 
hours of work. ( Req. Lotus) 
LOTUS SPREADSHEET TEM- 
PLATES (602) Ready-made. 
(Requires Lotus 1-2-3) 
GOAL-SEEKER V3.5 (624) 
Achieve ojectives by chang- 
ing spreadsheet and seeing 
result. (Requires Lotus.) 
LOTUS TUTORIAL (630) Learn 
Lotus (requires Lotus). 



ADULTS ONLY 



ADULTS ON LY (2901 ) i 

Animated. Req. J 

CGA 

MAXINE (2902) ln-l| 

credible. (CGA) 

STRIP POKER (2903) D 

Pick opponents 

(CGA) 

BA£>£AD(2904)Ad- IH 

venture game. iVi! 

ASTRO-(BLEEP) (2905) Arcade 

game (CGA) 

X-RATED COLOR SHOW (2915) 

Beautiful girls. (CGA) 

X-RATED PRINTSHOP (2909) 

Graphics for Printshop. 



TELECOMMUNICATIONS 



Q-MODEM 3.1 (1101, 1102, 
1144) (3 disks) Powerful but 
egsy to use. Fast. 
RBBSV16.1A (1107-1109, 1150) 

(4 disks) Multi-user bulletin 

board system. 

PROCOM 2.42 (1112-1113) 

(2 disks) Hacker's delight. Re- 
dial capability. Latest version. 



SECURITY/HACKING 



COPY PROTECTION I (1219) 

Instructions for unprotecting 
commercial software. 
COPY PROTECTION II (1220) 
More software unprotect. 
COPY PROTECTION III (1221) 
Additional software to unpro. 
FLUSHOT (1225) Checks 
software for viruses. 



DATABASE PROGRAMS 



PC-FILE dB (801, 805, 837) (3 

disks) Newest version! Rated 

better than dBase III + . 

PC-GRAPH (802) Create 

graphics from PC FILE. 

FILE EXPRESS 4.0 (803-804) 

Powerful system. Allows 32,000 

records. Sorts up to 10 key 

fields. 

DBASE III+ ROUTINES (851- 

852) (2 disks) Latest utilities 

to help you utilize dBase III + 



Micro Star 

1105 SECOND ST. • ENCINITAS, CA92024 

HOURS: Monday - Saturday 7 AM - 5:00 PM, Pacific Time 
TERMS: We accept MasterCard. VISA Checks (allow 10 days to 

clear), Money Orders, and COD (add $4.00). 
3M>" DISKS: 3W format add 51/dlsk. 
SHIPPING & HANDLING: $3.50 (Total per order). 
MAIL-IN ORDERS: Circle disk numbers. Include name & address. 



CALL TODAY FOR FREE CATALOG 

800-444-1343 ex. 23 

FOREIGN: 619-436-0130 
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AVPROM 


TM 


yfigg 

For IBM-PC's & com- M 
patibles, menu-driven MS • Programs 2716 
AVPROM programs Mf thru 27512A. 
EPROMsupto8x Jm . 4- and 10 socket 
faster than serially- jMM gang versions too. 
connected units (20 mjBS Call for prices, 
sec. for 2764). < " / 

b For complete 

^BB mm s P ecs - * ree 32 P9- 
>m K development tool 
,.£$£ catalog, call 


800-448-8500. 


IP 1 or 207-236-9055 


AW)CET 


SYSTEMS. INC." 


120 Union St., Rockport, ME 04856 



Circle 35 on Reader Service Card 




6805/6305 
SINGLE CHIP 



MICROCOMPUTER DEVELOPMENT SYSTEMS 

Each of three products allows the IBM PS2/PC/ 
XT/AT to be used as a complete development 
system for the Motorola 6805 series single 
chip microcomputers. MCPM-1 supports the 
MC68705 family, MCPM-2 supports the 
MC1468705 family and MCPM-3 supports the 
MC68HC05 family. Each system is $495 and 
includes a programming circuit board or pro- 
grammer with driver, cross assembler and 
simulator/debugger software. A system is also 
available for the HITACHI 637D5 ZTAT micro. 



THE ENGINEERS COLLABORATIVE 

Route 3, Box 8C, Barton, VT 05822 
(802) 525-3458 FAX (802) 525-3451 



Circle 280 on Reader Service Card 



Add-Ons for 
the Blind 

What you add on to your computer, if 
you're a blind operator, is almost more 
important than the computer itself. 

Scanners, modems, braille printers, 
speech synthesizers, braille output 
devices and a host of other 
peripherals are described in "Add-Ons: 
The Ultimate Guide to Peripherals for 
the Blind Computer User." 

The product reviews contained in this 
book are written by those who know 
them best— blind computer users. 

$16.95 for braille or cassette 
$19.95 for print. 
Send orders to: 

National Braille Press Inc. 

88 St. Stephen Street, Boston, MA 02115 

(617) 266-6160 

NBP is a nonprofit braille printing and publishing house. 




System 1800 
Basic System $899 

(MADE IN U.S.A. 
] wllh quality) 

' • Intel 80286 CPU 

• RiHyc<xi»a»le will IBM AT 

• OB MHi seleeuMe. 6 sWs 
•5I2KOO 1M mother boon] 
•195wartpw«B i supply 

110/220 
•CJOcWCalan.. Evere» 
HDJFDcont, 



FT!": r. 



(Vhtghramp 



>12MEGTeacDr. at 

Keyboard 
' RunsAiilocad. Lotus.Xmu 

Novell, all prop. Software 
1 200Pa9BS0tdocum«nia!iOi 

(wnlton In USA) 



i Made i 



USA. 



Mono Sys (B15JC Sys + Ewroraphics 132 col w.-pp . H" Ewro Flal Mon | Special S995 

EGA Sys. (Bisk Syi + Evere* EGA card + 14- Evsra EGA | 3lmrn| Mon.) SM14 

Super EGA Sys. (Basic Sys. ♦ Everex EGA tard + NECH/Njnao 8060 |3tmm] Mon | $1700 

System 1800 WMHt -286" 0«<ut 512K.2S.. IP. KB. Base sysiem $1099 

System 1700 i2Mjfc '286° wajl I meg ram. K8. Base system Si395 

System 3000 tGMib '386' wad. 1 mea. KB. Base system S1895 

Sysiem 30000 20MH2 '366' wail. 1 meg. KB, Base system $2300 



Full Una of Enra Products Araltasla 

WC286 1BT12/10 System 1600X1 10 MHl, 256K 

Mode) «C 2B6710MH-. S12K J 825 Sysiem 1600AXT 12MIH. 256K 

Model PEC 2B6/12Mlb. 512K S 895 New" Paradise VGA Plus 16 bi I 

Model PEC 286/16MH2. 512K $1095 VGA Morxlor (Specul) 



j.:.:-;, 



Schwab Computer Center 

"Tha Everts Slora" — AulMrlrtd Evarei Corp. VAR 

3282 El Camlno Real. Santa Clara, CA 950SI 

408-241-1210 Fax » 408-241-1279 

Daily UPS M-F 10-7; SAr 11-4 VISA/MORE 

Prices change without notice 
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D= 
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! not only a 
piintei buffer ! 

THIS IS THB MOST SOPHISTICATED 



DCB 

PRINTER BUFFER - MULTIPLEXOR - SWITCH 

WITH TWO SBPARATB INPUTS [SBR1AL AND PARALLBLJ AND 
TWO SBPARATB OUTPUTS [SBR1AL AND PARALLBL] CAN BB 
USBD L1KB STANDARD BUFFBR WITH ANY INPUT TO ANY 

OUTPUT BUT ALSO YOU CAN CONNBCT 2 COMPUTBRS TO 1 

PR1NTBR. OR I COMPUTBR TO 2 PRINTBRS, OR 2 COMPUTBRS 
AND 2 PRINTBRS .... AND MORE = 1 COMPUTBR TO 3 PRINTERS 
OR 4 COMPUTBRS TO 1 PR1NTBR 

HIOH CAPACITY - 64 KB TO 266 KB AND - 266 KB TO 1 MB 
(MODELS A AND B| PAUSB, COPY AND RBSBT FUNCTIONS 
SERIAL PORTS WITH 7 OR t BITS WORD LBNOTH. I OR 2 STOP 
BIT. PARITY, XON/XOFP, DTR, RTS 

DCB-A-64K t jg^ DCB-B-260K t 255 I'! 

|'| Povtr lupplj and parallal cablai art ineludad 

ALSO. WB HAVB THB MOST COMPLBTB DATA CONVERTER 
UNIT CONVBRTS RS232 SBRIAL TO CBMTRONICS PARALLBL 
OR VICB VBRSA, JUST BY MOV1NO JUMPBRS BAUD RATB AND 
PROTOCOL FULLY PROO.RAMABLB FROM 160 TO 19200 BAUDS 
INOLUDBS : DTR. RTS, XON/XOFF. PARITY, ate 

DCU » gQ (") 

|»"| Povar »\)pply and cablaa NOT ineludad 



EM 



DCU 



serialOparallel 
bi-directional converter 



l&*»«**Vf«a?«»%J 



INTECTRA Inc.-Dept.232 



(415) 967-8818 TX 345545 
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► SAVE 
r ON 



9 TRACK 
TAPE SYSTEM 

a^H. FOR IBM PC/XT/AT 




• Mainframe to PC Data Transfer 

• High Speed Backup 

• All Software, Complete System 

• Service and Support, easy 
Installation 

call (818) 343-6505 or write to: 
Contech Computer Corp. 

P.O. Box 153 Tarzana. Calif. 91356 



CONTECH 
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5% 
DS-DD 



With Tyvek Sleeves & Write on Labels 



°»«-~ Delaware 1-800-451-1849 

P.O BOX 10247 WILMINGTON. DE. 19850 

IV/lLxJ.^ i Oklahoma 1-800-654-4058 

VISKcTTC f- PO 80X1674. BETHAMV.OK 73008 

1 .nftttPnTntt" Nevada 1-800- 621-6221 

\_/UH*IwIjLUJI.I PO BOX 12396. LAS VEGAS. NV. 89112 

Minimum Oroer do^9 - vtsa.MasierCara ac cepted, 
COD add JQO UPS delivery. US Mail forAPO.FPO 
AK.HI.or PR add 5% additional tor PAL 



RIBBONS S DISKS 
3.5" DS 1.0 MB #640410? 

oqg_5 OO50 0095 

Wihx fcW5bx ""lOt 



1 10 bx 



3.5" HD 2.Q MB#64040?8 

AC95 AC50 AA95 

■W 1hx "V 5bx ~10b: 



10bx 



PRDPRINTER 



$7 



99 



ammmm Delaware 1-800-451-1849 

tr» P.O BOX 10247. WILMINGTON, DC. W8SO 

n:/li«JJ.« j Oklahoma 1 -800-6544058 

^|SK6TT6 t~ P0 BOX1674 BETHANY OH 73008 

l yOMlPn fnil" Nevada 1-800-621-6221 

\s-yyilHCL#LlUfl RO. BOX 12396. LAS VEGAS. NV. 89112 



TELEX-4933362 



FAX-405-495-4598 



Nashua 



5V 



2 Boxes 5 Boxes 10 Boxes 



5 2 - 5 5 1 - 



Double ^ 
Side * 



D » y 9® 8 9 - 5 8 7 - 5 



2 Boxes 5 Boxes 10 Boxes 



-r"F2l3 5 - l2 9 - 5 l2 5 - 

2MBUU- uu - ilw- 



Delaware 1-800-451-1849 

P.O BOX 10247. WILMINGTON. DE. 19850 



ns^D^xj.^ / Oklahoma 1-800-654.4058 

a»/|$K6TT»9 f- P.O. BOX1674. BETHANY, OK. 73008 



Nevada 1-800-621-6221 

RO. BOX 12396, LAS VEGAS. NV. 89112 



TELEX#4933362— 



-FAX#405 495 4598 



Minimum order $2009 "No Surcharge on Visa 
MasterCard." COD orders add $309. Surface 
Shipping UPS add $309 per 100 for 3 1 /2 M or 5W 
add$4Q9per 100 for 8." U.S. Mail delivery add 
9$."Prices subject to change without Notice!' 
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1 Jieoiost important calltdlfree QUADRAK 
step you can take 



is the first. 




VECTOR 



800-888-9294 



From LACC ~ 

ModelXT-4.77 MHZ/ 10 MHZ Expandablelo640 KB RAM 



3 Mam Board Fully IBM PC/XT Compatible/ 150 W.PS./Phoenix Bios/ 
| 1 Drive Bios/ 1 Drive36 OK w/ controller DTK 

$329.00 w/MonoChrome$449.00 w/Color $599.00 

Model AT(286-8 MHZ) O'Wait PCAT Compatible 1 95% Faster lhan IBM AT200 w 
I power supply Mulli 1.0. 32 KB Phoenix Bios 640 K Exp/Meg 
1.2 Meg Floppy 1. 3 60K Floppy $959.00 w /30 Meg Sl3)9 

w/30 Meg Color Monitor $1 499 Mono Monilor 



#1 




JTFax 

TheBeslSafini 
PCfaxin 



ACCOUNTING 


ACCPAC Easy 


$ 53 


ACCPAC BPI 


$229 


Bedford Accounting 


$139 


DAC Easy Accounting 


$ 53 


DAC Easy Payroll 


$ 53 


In-House Accounlanl 


$105 


One Write Plus 2.0 


$117 


OneWrite 




A/R.A/P,Payrc 


$117 


Time Slips 


$ 69 


Time Slips III 


$109 



PROJECT MANAGEMENT 

Harvard Total 

Proiecl Managerll $309 

Timeline3U $315 

Microsoll Projeci4U $287 

Superproiecl Expert $3'J5 




PPl PACKARD 

DESK JET $699.00 



Model 30-8086, 640 K. 2 Drives 
Model 50-20Meg- 80286, 1 MB 
Model 60 -44 Meg 
Mode! 80- 70 Meg 



$1,295. 

$2,295. 
Call 
Call 



Quick Basic4.0 $ 57. 

Quick C $ 57. 

Ryan McFarlan Fortran $379 
Ryan McFarlan Cobol $609. 



Turbo Basic 

TurboC 

Turbo Pascal 4.0 

Turbo Pascal 

Dev.Library 

Turbo Prolog 



$ 58. 
$ 58. 
$ 58. 

$228. 
$ 89. 



HARDWARE SPECIALS 



$169.00 
$549.00 



Everex VGA plus 

Hayes Smart 2400 Baud Modem 



NEC 

Letter Quality Printer 

22 Cps Demo 90 day warranty 

Retail $495. LACC $179. 



IBMCOMPATABLE 

CASES 

AT$29.9S 

XTS19.95 



PRINTERS 

EPSON 

LX800- DM 180, NLQ30.9 PIN 

FX 1050 - wipe carriage 9 pin 

DFX 5000 (533 CPS)9 pin 

EX 800300 CPS 60 HL0 9 pin 

LQ 1 050 263 CPS88 NLQ24 pin 

All Epson Printer Available Call 



$179.00 

$469.00 

Call 

Call 

$699.00 



MONITORS 

Princeton Graphics System 

HX1 2 E (640x350) $459.00 

Ultrasync VGA compat{800 x 600) $4 79.00 

Max 12 TTC $149.00 

NEC 

Multisync II $1549.00 

Multisync Plus $859.00 

Multisync XL 1 9' 4 piclures $21 5000 

AMTEC 

41 Amberor while $159.95 

4 10 Green SI 59.00 

SONY 

EGA MultiscanCPD $1302.00 

SAMSUNG 

EGA 14- CALL 

1252 Flat $75.00 

CN4551 Mullisync $459.00 

LACC TTL Monitor $49.00 



FAX MACHINES 

PanaFax- UF150 
Murala- M- 1600 
Brolher Fax 1000 

PANASONIC 

Model3131/3l5l 

KXP 1592/1595/1524 

1091/1092/modelll 

1081 model II 

NEC 

2200 

5200 

3550/8850 

OKIDATA 



$1069 00 
$819.00 
$1459.00 



$269/439 
$3997429 
$199/319 
$16900 

$349,00 
$699.00 
$799/1169 
Atl Available Call 




COMMUNICATION 

Hayes 1200 E/1 200 B w/S.W 

2400 E 

2400 B 

Everex 

LACC Modem 1200 1 w/S.W 

2400 I w/S.W 

MONITOR INTERFACES 

LACC Fabulous Mono Hercules 
compatible or color card 
Hercules Mono/ Here color 
Everex Micro Enhancer 
Paradise VGA plus 



$279.00 

$43200 

$432.00 

Call 

$69.0(1 

$1 1900 



Call 

$289/299 
$129 00 
$259 00 







UTILITES 






WORD PROCESSORS 


1 DIR Plus 


$ 


46 


Microsoll Windows 386 $ 1 09. 


Easy Exira S 53. 


Brooklyn Bridge 
Carousel 2.0. 


% 


69 


Norton Commander 


$ 43. 


Grandview Si 59. 


$ 


43 


Norton Editor 


S 35. 


Multimale Advantage II $259. 


Copy II PC 


$ 


18 


Norton Utilities 4.0 


S 46. 


PFS: Professional Write $102 


$ 


40 


PCToolsDeluxe 


$ 36. 


Vatkswnter3 $132. 




$ 


89. 


Printworks lor 




Valkswriter Deluxe Plus $ 57 


Cruise Control 


$ 


29 


Dot Matrix 


$ 39. 


WEBSTER 


Direcl Access 


$ 


48. 


Printworks (or Laser 


$ 67. 


New World Writer $ 53. 


Disk Optimizer 2.0 


$ 


38 


Sidekick Plus 


$115 


Prol.Spell Checker $ 32 


Disk Technician Plus 


S 


69 


Sideways 


$ 37. 


New World Thesaurus $37 


DS, Back-Up Plus 


$ 


46. 


Smari Notes 


$ 43. 


Word {Microsoft) $185 


Faslback 


$ 


75 


SQZPIus 


$ 53. 


Word Per1ecl4 2 $199. 


Faslback Plus 


$ 


75. 


Superkey 


$ 58. 


Word Perlecl 5 $219. 




% 


53. 


Unlock D Plus 


$ 49. 


Word Perlecl Executive $119. 


Laplink 


$ 


75. 


Unlock Maslerkey 


$ 95* 


Word Perlecl Library S 59. 


Mace Utilities 


$ 


47. 


XTree 


$ 35. 


Wordstar Pro Pack 5.0 Call 




fiS 


57. 


XTree Professional 


$ 61. 


Wordstar 2000 Plus 3.0 Call 



HARD DRIVES 

Seagate 40 MB251-1 $389 00 
Si^gj. Plus Hard Card 40 S659 UU 
§ii| Plus Hard Card 20 S5 19 00 
_p Seagate 20 MB 2,25 $259 00 
Si Seagate 30 MB 238 $275.00 




DATA BASE 
MANAGEMENT 



Clipper 
dBase III Plus 
dBase III LAN 
DB-XL Diamond 
Eureka 
Gentler 
Nulshell 
Nulshell Plus 



$409 

$369. 

S599 

$107. 

$ 99. 

$188. 

$72 

$139. 



Paradox2 

PFS 

Prolessional File 

Q&A 

Q&A Write 

R Base For DOS 

Reflex 

VP Experl 

VP Inlo. 



TOSHIBA 

LAPTOP 

Model 1000 $ 780 

Model 1200/1200F $225071395. 
Model3l00 $2995 

Model3200/5100 S3495/4495. 

Also available Irom LACC (Apple, 
Compad, Deltagold) 
EPSON MC Equity LT- MS Dos3.2.2 
lloppy,20 Meg 640K 4.77/ 10 MHZ 
ECT Call 

COMPUTERS 
(PC MASS EDS CHOICE) 

AST PremiunV28b - Model 80 - CALL 
Model 120 -CALL 
Model 140 -CALL 
Model 180 -CALL 

All AST Product AvailableCall 



INTEGRATIVE SOFTWARE 

MS Works 
Ability Plus $137 PFS 1 si Choice 

Enable 2 $352 Smart Software Syslerr 

Framework III $425. Symphony 



DESKTOP PUBLISHING 

Newsmaker II $39 PFS First Publisher S 65 

Pagemaker3 $489 Ventura Publishing $475 




$389 
$435 



Open Monday Thru Friday 

7 am to 6 pm 
Saturday 

8 am to 2 pm 



«A 



COMPUTER CORPORATION ^nu;s^^^ qual,,,edcompanies 

A CALIFORNIA CORPORATION cod C ° EPT 

3701 Inglewood Ave. Ste. 161, Redondo Beach, CA90278-1110 wire Transfers 



A California Corporation 



SHIPPING 
UPS. US Mail 
Fed Express 
Emery 
Other 



FAX #21 3-328-1 750 



Outside CA. 
800-888-9294 
Inside CA 
213-328-9294 




master charge 
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LOW-LOW-LOW 



KB S*' $1650 



XmM comma «vi^ Acer* 
— ^VERE* /IST & other 

XT/AT Compatibles & 386 Computers 
CALL for LOW PRICES 



Gov't, Corporate, Schools, Dealer, 
& Export INQUIRIES WELCOME. 



5URHH inc. 



Circle 282 on Reader Service Card 



BIOS S CE 



The Tin AT BiosKit is a book with diskettes 
containing source code in C, plus utility pro- 
grams to help you create a Bios. Now you can 
have a Bios with documentation for your own 
applications: modify boot-up, eliminate the 
keyboard, install security features, etc. Only 
$199 complete. The XT BiosKit is only $99, or 
get both BiosKits for $279. The Intel Wildcard 
StoottaMt for the XT BiosKit is $49. 

- XT-AT HANDBOOK - 

The XT-AT Handbook is full of hardware and software 
information in a shirt pocket size book. Over 70 pages 
covering 38 subjects, including connectors, I/O maps, 
controller programming, DOS and DEBUG com- 
mands, board dimensions, charactercodes, hard disk 
drive types, and much more. Only $9.95 each qtv 1-4, 
five or more, $5 each. 

Annabooks 

12145 Alta Carmel Ct Suite 250-262 
San Diego, California 92128 
(619) 271-9526 
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REAL WORLD I/O 

ForPC/XT/ATs 




DG24 • 24 line digital I/O; 10 MHz 8255. $95 

AD500 • 8 channel 12-bit (plus sign) integrating A/D; prog, 
gains of I, 10 & 100; 7 digital I/O lines. $239 

AD10O • Single channel version of AD500; 10 digital I/O 
lines. Same programmable gains. 700 meg input Z. $149 
ADIOOO • 8 channel 12-bit A/D; 25 uS; sample & hold; 3 5 
MHz timer/counters; 24 digital I/O lines. $295 

ADA30O • 8 channel 8-bit 25 uS A/D; single D/A sample & 
hold; 24 digital I/O lines. $239 

AD20O • 4 channel 12-bit 125 uS A/D; 3 5 MHz timer/ 
counters; 24 digital I/O lines. $239 

DA600 • Fast settling dual bipolar D/A. $179 

PD20O • Prototype board w/ address decoder; manual $99 
All boards include BASIC, Pascal, C, and Forth drivers. 
30 day return; I year warranty. Call for "Real World 
Interfacing" application notes. 

Real Time Devices, Inc. 

P.O. Box 906 State College, PA 16804 

(814) 234-8087 



Circle 221 on Reader Service Card 



6809 

Single Board Computer 




6809 vMP& £ serial pprti, : 4jp<$rdMetfp^,..,. 
RAM. EPROM, real-time clock, watchdog 
timer, 44-pin 4.5" * 6.5" PC& 
EXPANSION MODUUS: RAM, EPROM, CMOS 
RAM/battery, analog I/O, serial I/O, 
parallel f/O, counter/timer, IEEE-488, 
EPROM programmer, floppy disks, 
cassette, breadboard, keyboard/display. 



WINTER 



Wintek Corp. 
I 1801 South Street 

Lafayette, IN 47904 
1 317-742-8426 
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bigmMuth [ 




REAL VOICE Digital Recording 




for your PC, XT, AT or Compatible p 


i 


♦VOICE MAIL SYSTEM 




♦TELEMARKETING 




-Inbound & Outbound 




♦SMARTEST ANSWERING 




MACHINE 




♦AUTODIALER-DATABASE 




♦VOICEPAD™ 


. 


- Voice for your Programs 




♦ PROGRAMMERS TOOLKIT 




. -(optional ''79™) f 


i 


'/? card, software, cables, and speaker i 




3 *269°° +5s/h H 




(415) 652-9600 




Talking Technology, Inc. 




4383 Piedmont Ave. Suite B 


I 


Oakland, CA 94611 = 





Circle 55 on Reader Service Card 



Circle 245 on Reader Service Card 











(iifiEU 


SABINA/ 




VISA 




l^3 ^2) t r 


UAAAJULAr" 


" i U !' il ■! ii I ' l 






SAME DAY SHIPMENT 


41256 - 06 
41256 - 08 


D - RAMS 


. . $13.00 
. . $12.50 




41256 - 10 




. . $10.80 




41256 - 12 




. $10.20 




41256 - 15 




$9 50 




1mg x 1 - 


■..,.. 


. . $28.00 




1mg x 1 - ( 
MAT 


)8 

H CO-PROCESS 


. . $24.00 
OR 




8087 


. $96.00 
. $170.0C 
. $130.0C 
. $145.0C 
. $200.0C 
. $230.0C 
. $320.0C 
. $420.0C 
. $510.0C 




8087 - 01 . 
8087 - 02 . 
80287 - 06 
80287 - 08 
80287 - 10 






80387 - 16 
80387 - 20 
80387 - 25 






CALL FOR LOWEST PRICES 
1-800-2-SABINA 


SABINA INTERNATIONA 

657 Brea Canyon Road Suite * 
Walnut, California 9178* 

(714)594-6336 • FAX (714)5 

PRICES SUBJECT TO CHANGE WITHOUT 


LL, INC. I 

4 

S>5-4008 

NOTICE 
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E(E)PROM , MICRO & MEMORY 
CARD PROGRAMMER $345 - $595 



• No personality modules for E(E)Proms & Intel Micros. 

• All 24/28/32 pin EProms to I MBit (upgradcablc to 32MB) 

• 8741,-2,-4,-8,-8H,-9,-9H,-51,-C51,-52,-55, 9761. EEPROMS. 

• Memory Cards: Seiko/Epson, GI. Flash Eproms. On-board 
Programming capability. Easy F/W upgrades. Modular design. 

• Stand-alone E(E)Prom & Memory Card Duplication / Verify. 

• User friendly menu - driven driver for IBM-PC & Macintosh. 

• Autobaud RS232 to any computer. Hcx/Binary/lntcI/Motorola. 

• Built-in Eraser/Timer option ($50). Gang-Module ready. 

• Direct technical support. Full 1 year warranty. 

Call today for datasheets! 



B&C MICROSYSTEMS INC. 



355 West Olive Ave, Sunnyvale, CA 9408ft 
(408)730-5511 FAX: (408)730-2155 TLX:984185 



LOW COST 

INTERFACE 

CARDS FOR 

PC/XT/AT 



PC485D 




" H-.IV;; ! 



[RS 485/422 INTERFACE] 

• Meets the EIA RS-485 standard for multipoint bus 
transmission and the EIA RS-422A standard. 

e Can be configured as COMI or COM2. 

• Line terminators arc jumper selectable. 

• High speed differential drivers allow fast data transfer over 
long cablcs-(over 4,000 ft). Ma . Baud rate 56KB/U5KB. 

• Tri-state line drivers permit implementation of LANs. 

• Two wire (half duplex) operation. DB9 or phone jack. 

• Sample communication software available. ($50) 



PC488A 



$145 



[IEEE-488 INTERFACE] 

I Includes INSTALLABLE DOS DEVICE DRIVERS 
and software support for BASIC. 

► Optional language support for C, PASCAL, 
FORTRAN and ASSEMBLY - $50 

» Selectable base I/O address, IRQ and DMA. 

► CONTROLLER / TALKER / LISTENER capability. 

► Customer support via dedicated 24 hours B&C Microsy- 
stems BULLETIN BOARD. 

► Compatible with most IEEE-488 Software Packages for the 
IBM-PC (e.g. ASYSTANT GPIB, Lotus Measure, etc.). 
Hardware compatible with N.l. GPIB - PCIIA. 



PC488B 



$345 



[ IEEE - 488 CARD WITH] 
[BUILT-IN BUS ANALYZER] 

• GPBAS1C package complements IBM/Microsoft BASIC 
interpreter and compiler to create a programming 
environment similar to HP desktop computers. 

• Additional libraries of over 20 high level 488 dedicated 
functions for C, Pascal or Fortran available ($50 ca.). 

• Powerful menu-driven bus analyzer, which can run in 
the foreground or in the background while 488 programs or 
commands arc executed, features program stepping, break 
points and real time bus data capture (4k circular buffer). 

• Instant toggling between foreground and Analyzer screen. 

• Dips witch selectable Base Address, IRQ, DMA. 

• Talker/Listener/Controller capability. Based on TMS-991. 

• NEC-7210 based version (NI PCII/IIA compatible) - $ 445 



MC/VISA/AMEX 



Call today for datasheets 1 . 



h B&C MICROSYSTEMS INC. 



355 West Olive Ave, Sunnyvale, CA 94086 
(408)730-5511 FAX: (408)730-2155 TLX: 984185 
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*FREE! SHIPPING!!! 

'Otter Expires 3/31 /89 

* Restricted to Continental U.S.A.; Only 
3M Diskettes Only * Multiples of Case Only 



no nn Quantity Discounts Available n0 un 
UIi " uu min. 5 boxes Ub-ttU 

.65 . . . 25 PACK 5.25" 3M Diskettes . . 1.19 

.69 ... 10 PACK 5.25" 3M Diskettes 

1.45 3.50" 3M Diskettes 2WB3.49 

.75 5.25" 3M PC Pre-formatted Diskettes 

1.89 . . . SS/DD-8.00" 3M Diskettes- OS/DD . . 2.15 



.39 



3M Highland Box Diskettes (min io bx) 



DC-1000 
DC-2000 



12.50 
17.05 



DC-300XLP ...19.40 
DC-600A 21.45 



3M Mag. Tapes 2400' WTS (min 10 reels) 12.50 

3M Mag. Tapes 1200' WTS (min 10 reels) 9.25 




DS-DD Quantity Discounts Available 
.59 5.25" BASF , 




DS-HD 
.89 



1.29*. . . 3.50" BASF {S^tCgl , 2M B*3.59 
g 35 . . 5.25" BA SF NoLogo Diskettes 

' ' ' ' with Tyvek sleeves, labels & w/p. 
f 49 . . 5 - 25 " BASF SS/DD/48 TPI Diskettes 
" " in BASF plastic library box 

DS-DD Quantity Discounts Available DS-HD 
.49 5.25" Nashua Diskettes *.84 

Maroon color disks in plastic box 

1 .24 3.50" Nashua Diskettes ... 2MB 3.29 



INIastam 



*FREB Plastic 
Library Box 



COLOR DISKETTES 



All 5.25" color diskettes in 1 



c sleeves, labels & \ 



BULK DISKETTES 



DS-DD Quantity Discounts Available DS-HD 

.29 5.25" No-Logo Diskettes .59 

1.06 ... 3.50" No-Logo Diskettes . . . 2MB 2.99 
All 5.25" bulk diskettes include sleeves, labels & w/p tabs 



MD-2D-MP MD-2HD-MP MF-2DD 

.65* 1.19* 1.52 



| 5.25"DS/DD 5.25"DS/HD 3.50"DS/DD 

.69 1.25 1.49 




MD-2D MD-2HD MF-2DD 

.65 1.52 1.52 



— Please call for information — 
TERMS: No surchageon VISA. Mastercard or AMEX. COD only add 

$3.00. Prepaid orders deduct 2% cash discount. PO's accepted from 
recognized institutions and corporations on Net 30. Bank draft, T/T or 
L/C acceptable. Shipping: $4/100 or fewer disks. Reduced 
shipping charges on larger quantities. Price quoted for case (100 
disks) quantities less than a case add 5%. (Min order $25.00) 

WE BEAT ANY PRICE! 
Toll Free Order Line: Information Line: 

1-800-523-9681 1-801-255-0080 

TLX-91 0240471 2 FAX-801 -572-3327 



H DISKCOTECH 

DISKCO TECHNOLOGIES, INC. 

213 Cottage Avenue 

P.O. Box 1 339 Sandy, Utah 84091 
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E^mult 



MUITI CHRNNCl 
PS/2 




COMMUNICATION BOARD 

• Four Independent RS-232 Ports 

• Flexible Interrupt/Address 
Options 

• Discounts Available 

• For Models 50. 60, 80 

1-800-553-1170 



QUA TECH 



478 E. Exchange St., Akron, OH 44304 

TEL: (216) 434-3154 FAX: (216) 434-1409 

TLX: 5101012726 
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WAVEFORM 

SYNTHESIZER 




• For IBM PC/XT/AT and compatibles 

• Generates user-definable signal 

• Up to 2000 points per envelope 

$795.00 
1-800-553-1170 



QUA TECH 



478 E. Exchange St., Akron, OH 44304 
(216) 434-3154 TLX: 5101012726 
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FRAME GRABBERS 



MODEL 
HRT 256-4 
HRT 256-B 
HRT 512-B 
HRT 512-24 



PRICE 

with 
frame 
grab 
495 
795 
995 
1995 



PRICE 

without 
frame 
grab 

NA 

NA 

NA 
1495 



RESOLUTION 
256 x 256 x 4 
256x256x8 
512x512x8 
512 x 512 x24 
-CALL FOR DIFFERENT MODELS 

- IBM PC/XT/AT COMPATIBLE 
-OIGITALIZE IN REAL TIME 
-COMPOSITE VIDEO IN 

- 24 BIT RGB OUT except model HRT 256-4 

16 level gray scale out 

- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 

- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUST PAY DIFFERENCE 

INPUT DEVICES (optional) 

Microsoft Mouse (bus or serial! S99 

Bit Pad Plus by Summagraphics S359 

HIGH RES TECHNOLOGIES 
LJ DT P.O. BOX 76 



PHONE 416-497-6493 



LEWISTON, N.Y. 14092 

FAX 416-497-19BB 
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SERIAL/PARALLEL 

Communications Board 




Two Parallel Printer Ports 
Two 8-Bit Digital I/O Ports 
Two Serial Ports, RS-232, RS-422 
or RS-485 
Address Selectable 
Selectable & Shareable Interrupts 
1-800-553-1170 



QUA TECH 



478 E. Exchange St., Akron, OH 44304 

TEL: (216) 434-3154 FAX: (216) 434-1409 

TLX: 5101012726 
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PflRflllCl PORT 

FOR PS/2 




MODELS 50, 60, 80 

• LPT1, LPT2, LPT3 

• Optional Serial Port 

• OEM Pricing Available 

1-800-553-1170 



QUA TECH 



478 E. Exchange St., Akron, OH 44304 

TEL: (216) 434-3154 FAX: (216) 434-1409 

TLX: 5101012726 
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9-TRACK MAG. TAPE SUBSYSTEM* 
FOR THE IBM PC/XT/AT AND... 




For information interchange, backup and archival storage, 
AK Systems o fers a 9-track, IBM format-compatible 
'// magnetic tape subsystem for the IBM PC. featuring: 

■ IBM format 1600/3200 and 800 cpl. 

■ Software for PC-DOS,MS-DOS,XEN1X. 

■ Also for AT&T, DEC. VAX, 
VME, S-100, RS-232, 
IEEE 488. 



Jf/iwnsrty IBEX Mmnstrei 



9. phone or TY/X tor mlorrr, 



AKSystems 

20741 Marina St 
Chatsworth. CA 91311 
(876) 709-8100 
TWX: 910-493-2071 
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i == EV= 




— ^— — • — 




PS/2 model 30/20 meg 


.1775 


1 PS/2 model 50/20 meg 


.2595 


PS/2 model 60/40 meg 


.3395 


PS/2 model 60/71 meg 


.4100 


PS/2 model 80/40 meg 


.4595 


PS/2 model 80/115 meg 


.6295 


Call for other models 






comPAa 


386 S 40 meg 


.3595 


386 130 meg/20 MHz 


.6295 


286 40 meg 


.2195 


386 110 meg/25 MHz 


.7495 


386 60 meg/20 MHz 


.5195 


Portable III 40 meg/12 MHz 


.4095 


CARD & MONITOR EXTRA 




Call for other models 





Macintosh 



Mac-SE/20 Meg 2849 

Mac-ll/40 Meg 4249 

Mac-SE12 Drive 2295 

Call for 60 and 100 Meg 

Lazer NT 3595 

LazerNTX 5195 



LOW 

PRICE 

LEADER 

SINCE 1983 

LAP-TOP 

Compaq SLT 286-20 Call 

SLT 286-40 Call 

Toshiba T1000 769 

T1200F 1395 

T1200HB 2395 

T3200-40Meg 3495 

T5100 4595 

Zenith Supersport 

286-20 Meg 3195 

286-40 Meg 3695 

8088-20 Meg Call 

Epson LT Call 

NEC ELw/case 1295 

Mitsubishi 286-20 2595 



Eve rex 



:verex~ 



Step 286 - 12 & 16 MHz & 20 MHz 

1 Meg RAM 

Set up utility in ROM 

S/P, C/C 

Enhanced keyboard 

1.2 MB floppy 

DOS/BASIC 



Call! for 

your 

configuration 



Everex 



Step 386-20 MHz & 16 MHz & 25 MHz 

256K cache of very high speed RAM 

2 Meg RAM, expandable to 16 Meg 

S/P, C/C 

Enhanced keyboard 

1.2 MB floppy 

DOS/BASIC 

Everex 1800 Available 



Call! 



AST 




AST 386 40 Meg 

AST 286 model 80 

AST 286 model 120 

AST 286 model 140 


.3495 
.1595 
..Call 
.2595 


CARD & MONITOR EXTRA 





WE STOCK 



CITIZEN 

OKIDATA 

EVEREX 

GOLD STAR 



TOSHIBA 

NEC 

WYSE 

HITACHI 



PRINCETON GRAPHICS 

SONY 

ACER 

HOUSTON INSTRUMENTS 



AMDEK 

HAYES 

SAMSUNG 

CALCOMP 



PC MOUSE 

MICROSOFT MICE 

LOGITECH 

MITSUBISHI 



IRWIN & ARCHIVE 
TAPE BACK 

TAXAN 
MAGNOVOX 



BOARDS 

Paradise VGA+ 285 

Vega VGA 279 

Everex EVGA 265 

Everex EGA 159 

Tatung 16 bit 275 



MONITORS 

Nee Multisync II 575 

Nee Multisync Plus. . .875 
Nee Multisync XL-19" 2095 

Samsung EGA 335 

Goldstar VGA 375 



SOFTWARE SPECIALS 

dBase IV 455 

WordPerfect 239 

Aldus Pagemaker 450 

Ventura Publisher ... .475 

Clipper 415 

Quatro 145 



FAX MACHINES 

Sharp FO 220 950 

Sharp FO 420 1195 

Canon Call 

Minolta Call 

Brother Call 

Richo Call 




NOVELL 

Authorized 

Dealer 



Intel 
Coprocessors 

8087-3 105 

8087-2 145 

80287-6 175 

80287-10 285 

80387-16 485 

80387-20 549 

80387-25 695 



PRINTERS 

EPSON 
LX-800/LQ-500 ...195/315 
LQ-850/1050 535/735 



OKIDATA 



320/321 
390/391 



.335/460 
.460/635 



TOSHIBA 

321-SL/341-SL ...485/595 
351-SX350CPS 945 

BROTHER 

1709-9 PIN 425 

1724-24 PIN 595 



LASER PRINTERS 

HP Laser II 1695 

HP Desk Jet 675 

Panasonic 4450 1549 

Brother HL-8 1895 

Nee LC890 3295 

PageLaser 12 $$$$$ 



MODEMS 

Everex 1200 Int 89 

Everex 2400 Int 149 

Hayes 1200 B 275 

More in Stock Call 



EXPORTS 

Available 



WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 
3% charge on VISA, MC & 5% on American Express 

COMPUTERLANE 



HOURS: 
M-S 9-6 



CORPORATE ACCOUNTS WELCOME 
CALL FOR VOLUME DISCOUNTS 
CONSULTANTS CALL FOR PRICING 



1-800-526-3482 (Outside ca) 

(818) 8844644 (In CA) 
(818) 8844253 (FAX) 



22107 ROSCOE BLVD. 
CANOGA PARK 

1/2 BLOCK W. OF TOPANGA 

CA 91304 



Prices subject to change without notice 



Compaq is a Registered Trademark of Compaq 

IBM is a Registered Trademark of International Business Machines 
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PROGRAMMERS 



PUT ONE UNIT 
ON YOUR DESK TODAY! 



JUL 



XELTEK 



1 



ULTIMATE PROGRAMMING & TESTING 

SOLUTION FOR EPROM, PAL, BIPOLAR, 

8748 & 8751 SERIES, IC & MEMORY. 

UNIPRO — Only $545 Complete 

Optional 4-socket ADAPTOR 

for multiple EPROM programming — $99 




EPROM PROGRAMMERS — FROM 
(1,4,8,16 Socket gang programmers) $160 




High-speed, dedicated PROGRAMMERS 

for PAL, BIPOLAR, 8748 Series, and 

8751 Series, and IC & MEMORY 

TESTERS are also available. 

Ask for PAL DESIGNING S/W 

1. PALASM (MMI) 2. PLDesigner (MINC) 

3. ORCAD PLD 




High Intensity 

EPROM ERASERS 



OEM, DEALER INQUIRY WELCOME 



XELTEK 

473 SAPENA COURT, UNIT] 24 
SANTA CLARA, CA 95054 
TEL.(408) 727-6995 FAX: (408) 727-6996 

ORDER TOLL FREE 
1-800-541-1975 | 

VISA, MASTER, AMEX ACCEPTED 
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fynamic 
'lectronics 



SIMMS 



CALL FOR PRICES 



INTEL 
8087 


DRAMS 
64K 


SIMMS 
256X8 


80287 


256K 


X9 


80387 

80387SX 

80C287A 


4464 
1 Meg 


1 Meg X 8 
1 Meg X 9 



Phone 714-855-0411 
Fax: 714-855-8504 

23522 COMMERCE CENTER DR. #L 
LAGUNA HILLS, CA 92653, USA 
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Cross-32 
Meta Assembler 

Table based macro cross-assembler using the 
manufacturer's assembly mnemonics. 

Includes manual and MS-DOS assembler disk 
with tables for all of the following processors: 

1802 64180 6SC02 65816 
6801 6805 6809 68HC11 
680X0 80X86 COP400 COP800 
8048 8051 8085 8096 
TMS320 TMS370 Z8/Z80 ...MORE 

Users can create tables for other processors! 

Generates listing, symboL table and binary, 
Intel, or Motorola hexcode. 

Free worldwide airmail shipping & handling. 

Check, MO, VISA or MC: US$199 or CN$249 

Universal Cross-Asscmblcrs 

POB 384, Bedford, NS 

Canada B4A 2X3 

(902) 864-1873 
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JB UNIVERSAL COMPUTER INTERFACE 

RS232 ADAPTER TO JB-BUS $149 
CENTRONICS ADAPTER TO JB-BUS $99 

The JB universal interface cards can be connected externally to 

just about any computer with a standard interface. Affordable and 
portable data acquisition, monitoring & control. 

JBAD8-16 Analog input, 16 ch, 8-bits, gain 1. 10, 100 $149 
JBDI064 Digital I/O. 32 TTL inputs. 32 TTL outputs $99 

JBBAT Battery option, great for laptop computers $99 



PC COMPATIBLE INTERFACE CARDS 



DIGITAL OSCILLOSCOPE SYSTEM 

AD8-1 card & DIG-OSC-8 Soflware ^^ 

" Analog input 

* 8 bit resolution 

" save waveform to disk 
' 10K samples/sec. 

* High input impedance 

* 0-5V range ^™ 



$99 



DAS 12 (S»le Price tndt Ftbnury 28. 1989) $249 

* 8 hi-Z, 12-bit S.E. Analog input channels 

* GAIN of 1. 10, 100 

* Full Scale: +/- 10V.5V. 5Q0mV. SOmV 

* 25uS conversion 

* software to simulate 8 channel DVM, data logger, plot data 

* 7 TTL I/O, trigger sampling or control external devices 



DAS8F $199 

* high speed [1.5uS conversion) 8-bil data acquisition system 

• 8 hi-Z, SE. input channels, GAIN of 1, 10, 100, 0-5V Full Scale 
' optional 8-bit analog output, add $50 



Prices, availability and specifications are subject to change 



JB COMPU-TRONIX 

3816 N. Wadsworth Blvd. 
Wheat Ridge, CO 80033 

(303) 425-9586 

Call for FREE CATALOG, accept MCA/ISA orders 
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Find out how our whole family of 

EMU-TEK graphics tetminal emulation 

software makes good sense for the work you do. 

Call today for more information. 



FTC 



DATA 
SYSTEMS 



(714) 995-3900 

(800) 962-3900 (800) 972-3900 (Calif.) 

10801 Dale St., Suite M-2 

Stanton, CA 90680 
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9-TRACK TAPE SYSTEMS! 




OVERLAND DATA IS THE EXPERT when it 
comes to connecting your PC to the mainframe 
and mini computer world. 

• PC/XT/ AT/386/PS2/compatibles 

• 800, 1600, 3200, 6250 BPI 

• Free tutorial on tape systems 

• EBCDIC/ ASCII conversion 

• IBM & ANSI labeled tapes 

• DOS, XENIX, UNIX, PICK 

• Highest quality customer service 

• Stock full range of tape drives 

• Network backup and More! 

Overland Data Inc. 

5620 Kearny Mesa Rd. • San Diego, CA 92111 
Tel: (619) 571-5555 • FAX: (619) 571-0982 
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8051 SIMulator 
$99 



for the IBM PC/XT/AT 



The 8051 SIM software package assists in the 
debug of 8051 family programs. A screen 
oriented, menu command driven program, 
8051 SIM speeds development by allowing 
program execution and debug without a 
target system. A great learning tool as well. 



8031DryICE $199 

Dry ICE is a debugger /emulator that supports 
the development of hardware and software 
using the 8031 microcontroller. The DrylCE 
provides powerful functions to assist in the 
integration, debug, and test phase. Hardware 
connects between your target 8031 IC socket 
and CRT terminal or PC COM port. 

I HiTech Equipment Corporation 
9400 Activity Road 
San Diego, CA 92126 

(619)566-1892 
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CALL (800) 654-7762 FOR THE LOWEST PRICE CUSTOM CONFIGURATIONS 



CAT™8MHZ 

BASE SYSTEM 

• 256K (Opt. 640K) • 150 Watt Power 
Supply • AT Style Keyboard & Case 

• 4.77 or 8 MHZ Keyboard Selectable 

•FDC 
• 8087 Socket • 360K Floppy Drive 
• 1 Year Warranty / 

S399OO - 







CAT 386 SYSTEM 

• 12" Amber Monitor 
with Graphics Interlace Card 

• 1.2 Meg Floppy Drive 
(expandable to 8 Meg) 

• 1 Meg of Memory 

• Parallel, Serial & Clock 

• 70 Meg Hard Drive 



20MHz 



$249500 



CAT™ 286-10 

BASE SYSTEM 

• 512K Exp. to 1 MEG • 200 Watt Power ^ 

Supply • AT Style Keyboard 

• Western Digital Controller • 1 .2 Meg 

Floppy • Legal Bios w/manuals • Systems 'T. 

Documentation • 1 yr war, • Clock/CaJc H 

• 10MHz DTK Motherboard m j, 

$799 00 ^ 



y0L 



11.3 NORTONS SL 









OPTION A 
12" Mono Amber Monitor 
Graphics Card w/par port 

$51900 



OPTION B 
640 x 200 Color Monitor 
Graphics Card w/par port 

$69600 



OPTION C 

12" Mono Amber Monitor 

Graphics Card w/par port 

20 Meg Hard Drive 

$786°° 



OPTION A AT 

12" Mono Amber Monitor 
Graphics Card w/par port 

$94Q00 



Graphics Card w/par port 

81096°° 



OPTION C AT 

12" Mono Amber Monitor 

Graphics Card w/par port 

40 Meg Hard Drive 

$1399°° 



FOR WHOLESALE PRICING WITH RETAIL SERVICE CALL (800) 654-7762 



inteT COPROCESSORS ^^ 

If Your PC Then You MEADS 

Uses the Intel Running at. . Need Intel Price 

8088 5MHzorless 8087 97" 

8088 or 8086 8MHz or less 8087-2 143°° 

8086 10MHz or less 8087-1 209°° 

80286 6-8MHZ 80287 159°° 

80286 8-12MHZ 80287-8 229 00 

80286 10MHz or more 80287-10 259°° 

80386 16MHz 80387-16 387" 

80386 20MHz 80387-20 549°° 

80386 25MHz 80387-25 669°° 

386SX 16MHz 80387-SX 429°° 

MODEMS BY ^severe" 

EV-923 EverCom 12 300/1200 bps Bitcom Software . . 74°° 
EV-941 EverCom 24 2400 Baud Int. Bitcom Software .139°° 

EV-945 External 2400 Baud 199°° 

For error correcting add $10.00 
Hayes Compatible Major Manufacturers 

1200 Baud Internal w/Software 59°° 

1200 Baud External fully Hayes Compatible 99°° 

2400 Baud Internal V2 card w/software 109°° 

2400 Baud External Fully Hayes Compatible 129°° 

1 Year Warranty 

% tgs M0 F 0RS BY ' 

1252 12" Amber w/Tilt & Swivel Base . . . .~^ a ^ pr . . 79°° 

1257 12" Amber Flat Screen 720 x 350 99°° 

1464 14" Color 640 x 200, 16 colors 239°° 

1453 14" EGA 640 x 350. 64 colors/.31 369°° 

CN4551 EGA 720x480 439°° 

IBM CG A/VGA/PGA/EG A Multisync Compatible 



"«RAM UPGRADES 



°* B4K 




4464 
4464 
4464 
4164 
4164 
4164 



100 NS .......18" 

120 NS 17" 

150 NS 16" 

150 NS 2" 

120 NS 3" 

100 NS 3" 



256K 

41256 150 NS 10" 

41256 120 NS 11" 

41256 100 NS 12" 

41256 80 NS 13" 



1 Meg. 
1Meg x 1 120 NS. . . . 
1Meg x 1 100 NS . . . 
1Meg x 1 80 NS . . . 

Simm Modules 
256 X 8 120 NS . 
256 X 9 80 NS . . 
256 x 9 100 NS . . 
256 X 9 120 NS . . 
1Meg x 9 120 NS 
1Meg x 9 100 NS 
1Meg x 9 80 NS . 
1Meg x 8 120 NS 



27°° 
.29°° 
^39°° 

89°° 
149°° 
119°° 
109°° 
379°° 
399°° 
499°° 
339°° 



ACCESSORIES OF ALL KINDS 

150 Watt Power Supply Direct PC Replacement 54°° 

200 Watt Power Supply Direct AT Replacement 79°° 

Everex Ram 3000 0-3 Meg 99°° 

Everex Ram Expansion for XT 0-384K 59°° 

No Slot Clock 39°° 

FLOPPY DRIVES FROM 

YOUR LOW PRICE LEADER 

360K V2 Ht. PC Compatible - Mitsumi 69°° 

1.2 Meg Mitsubishi Black Face 79°° 

720K 3V2" Drive w/5y4" mounting 89°° 

1.44 Meg 3V2" Drive w/5V4" mounting 119°° 

360K Tandon TM100-2 Full Ht 89°° 

160K Tandon TM100-1 Full Ht 49°° 



<SS> Seagate HARD DRIVES <&* 

COMPLETE KITS 

ST125 20Meg 40 Mil Vfe Ht 3V2" Drive only 279°° 

ST225 20Meg w/cont. & Cables 269°° 

ST238 30Meg w/cont. & Cables 299°° 

ST251 40Meg V2 HT 40 Mil w/software 379°° 

ST251-1 40Meg, 28 Mil Sec 439°° 

ST277R 60MB 40 Mil V2 Ht 489°° 

ST4026 20Meg Full Ht 40 Mil 279°° 

ST4038 30Meg 40 Mil Full Ht 309°° 

ST4053 40MB 28 Mil Full Ht 519°° 

ST4096 80Meg Full HT w/software 649°° 

Fastrax Software 49°° 

CONTROLLERS BY 

WESTERN DIGITAL 

WX-1 8 Bit 1/2 Sized for XT 79°° 

WA-2 16 Bit Full Sized Hard/Floppy 119°° 

WD-27X 8 Bit RLL V2 Size 89°° 

WAH 16 Bit Hard Drive Controller . . 129" 

RA2 16 Bit RLL Hard/Floppy for AT 159°° 

MEAD Floppy Disk Controller for XT, controls 4 drives 29°° 

MEAD 1.2 Meg & 360K Controller for XT 59°° 

Cable Set for Hard Drive Only 5°° 

TAPE BACKUPS BY ^-^ 

40MB Mini Cartridge, 1.8MB/min. XT .359" 

40MB Mini Cartridge, 3.6MB/min, AT 359°° 

40MB Streaming Cassette, 5MB/min w/cont 589°° 

60MB Streaming Cassette, 5MB/min w/cont 649" 

60MB Streaming 600A, 5MB/min w/Full cont 849" 

125MB Streaming Cartridge, 5MB/min w/Full cont. .1119" 

Excell 60 Model 60/80 999°° 

Excell 125 Model 60/80 1269°° 

External Add 195°° 



Liquidation • Closeouts • Discountinued Items • Overstocked 
/ SAVE UP TO 90% OFF RETAIL - All New 90 Day Warranty** 



LETTER QUALITY PRINTER 

DAISYWHEEL PRINTER MANUFACTURED BY C.ITOH 
Why pay $1149 for a Clloh REPEAT OF A SELLOUT 

STARWRITEFTMO 

When our 40 cps letter quality daisywheel 
printer from the same manufacturer is only 



$3991° 



• 6 ft. Serial Cable $ 19 00 

• Bidirectional Tractor 149 00 

• Cut Sheet Feeder 199 00 

• Serial to Parallel Converter 99 00 




STANDARD FEATURES 



• 40 CPS • Accepts Paper to 15 inches • Form 
Length and Pitch Set from Conrol Panel 

• Industry compatible ribbon, printwheels and 
control commands • RS232 Serial Interface 



MICROSOFT MOUSE 




• In Port with Bus Interface 

• Fully IBM Compatible (of course) 

1 Includes Showpartners and Paint Brush 



List $199 



Mead 



$7900 



MONITOR 




• 14" Flat Screen • Paper White Phosphorus 
• TTL Monochrome & RGB Composite Interface 



List $199 



Mead 



$10goo 



STATIC 
BUSTER 

Attached to CRT face and 
keyboard, Static Buster 
works just like a sponge, 
dissipating static at a rat- 
ed 20,000 volts in less 
than two seconds. 




List 49°° Mead 19°° 



AT STYLE / XT CASE 



* 



• 2 Bay Standard AT Style Case 

• Keylock Power and Hard Drive LED's 

List 99°° Mead 29°° 




TEAC 

36QK Floppy Drive 



► 360K White Faceplate • 1/2 HT / 55BV 
List 199°° Mead 74°° 



MORE 
LIQUIDATIONS 

Microsoft DOS 3.21 w/GW Basic 59°° 

Intel 2764A 3°° 

NEC V-20-8Mhz 8°° 

2nd Serial Chip Upgrade 9°° 

10 Meg with Controller 179°° 



800-654-7762 

SALES: 7 a.m.-6 p.m. PST 

702-294-0204 

CUSTOMER SERVICE / ORDER STATUS: 
9 a.m.-4 p.m. PST 

FAX 702-294-1168 

trademarks are Registered with their respective Co.'s. Prices Subject to Change 

All Products 90 Day Warranty unless stated otherwise. 



WE ALSO PURCHASE 
EXCESS INVENTORY- 
FAX LIST 



MEAD 

COMPUTER , / 



1000 Nevada Hwy. • Unit 101 • Boulder City, NV 89005 



NO SURCHARGE FOR MC/VISA 

TERMS' 
MC • VISA • COD • CASH 

Purchase Orders from Qualified Firms 

Personal Checks • AE add 4% 

20% Restocking Fee on Non-Defective Returns 



SHIPPING: (min. 6») UPS 
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Emergency 
Power! 



Even a "small" brownout can wipe 
your valuable data clean, voltage 
spikes can bum out an entire CPU. 
Protect your equipment and data 
with a low-cost battery backup 
system. 




Battery Back-up Power System 
— Spike and Surge Protection 

450-watt, 120V power system for up to 
2 hrs. (at 80 watt) continuous use during a 
complete black-out 

$AQQ95 

Model BC-450 m TkJkJ 




Line Stabilizer — 
voltage Regulation 
and Surge Suppression 

1800 watt power output. Isobar® spike 
and noise protection. 



Model LC-1800 



$299 



lOO 



TOLL FREE BEElK 

800*648-2626 

(NY State 800-832-1446 Ext. 242) 



37 



ELECTRONICS 

260 Motor Pkwy., Hauppauge, NY 11788 

ASK FOR FREE CATALOG Money orders, check? 
accepted. Please add S15.00 per item shipping anc 
handling. NY5 residents add appropriate sales tax. 
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16-BIT RESOLUTION 
ANALOG-TO-DIGITAL 

CONVERTER 
12,000 SAMPLES/SEC 

for IBM PC, XT & AT 

SINGLE PIECE PRICE 

$475 

We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Call for quotes on custom 
hardware or complete systems. 

LAWSON LABS, INC^ 

5700 RAIBE ROAD 
COLUMBIA FALLS, MT 59912 
800-321-5355 or 406-387-5355 



m 
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9-Track Tape Subsystem 

for the IBM PC/XT/ AT 




Now you can exchange data files between 
your IBM PC and any mainframe or mini- 
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com- 
patibles. Subsystems include 7" or lOVz" 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa- 
tion, call us today! 

[JURLSTRRl 

9621IrondaIe Ave., Chatsworth, CA 91311 
Telephone: (818) 882-5822 



Circle 212 on Reader Service Card 



HARD DRIUE SALE 

SEAGATE 

ST- 225 $ 255.00 

with controller and cable 

ST- 238 $ 265.00 

with controller and cable 

ST- 251 $ 325.00 

ST- 251-1 $ 420.00 

ST- 125 $ 289.00 

with controller and cable 

ST- 138 $ 359.00 

with controller and cable 



\ A.N. Wholesale & Retail, Inc. 
' 1320 South Dixie Hwy. Suite 256 
Miami, Fla 33146 

Phone: (305) 284-0827 
Fax: (305) 284-0831 
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' 24 Channel mode with 4K/channcl • 6 Channel mode with 16K/charmel 
- Internal Rates from 200MHz(LA27200) or IO0MHz(Ua7lO0) to 250 Hz 
• External Clock from DC to 50 MHz • 16 Level Triggering Sequence 

Threshold Voltage Level ai TTL, ECU or -8V to M4V variable • Data 
Display as Timing Diagram or State List • Save/Load Data and Setup Info. 

^^ (201)994-6669 ^^ 

^JJW Link Computer Graphics, Inc. \(,^S^ 
•; "M: ;; : H 4 Sparrow Dr., Livingston, NJ 07039 ^MZJ 
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Communications 
Analyzer 



a 



jRS-232 

I — - — I Device 



COM!: 



I 



lllllllllilllljllllll I 



iRS-232 
J Device 



- Monitors and stores to disk RS232 
async data in real time 

- Dual line DCE over DTE format 

- Perform action on any data pattern 

- Interactive mode 

- Fully configurable, includes cables 

- For IBM/PC/XT/AT or compatibles 



Palladian $395.00 

Technologies demo 570 
Incorporated 



1-800-537-5046 (301)576-0575 
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DATA ACQUISITION 



ALL needs ! ANY computer ! 

• PC Software Included 
• Serial, Modem, & Bus 
• Stand Alone Ability 
• Laptop & Handheld 
• PC & MAC Cards 
• Inexpensive 
• OEM & VAR 
• RTU's 




TT 



Call for FREE DEMO DISK ! 

Specialists in portable and battery backed up 
as well as PC compatible modular systems. 




Call for applications info: (201) 299-1615 
P.O. Box 246; Morris Plains, NJ 07950 
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Order BYTE and BIX on disk 
Todav! 
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BYTE Program 
Listings on Disk 

BYTE listings on disk are the 
right choice if you want to com- 
pile or read the complete source 
code listings of programs. BYTE 
listings are available from 
December 1985 to present at the 
prices stated below. 






Best of BIX on Disk 

" ^ „f each month's 

Receive W^J^s in- 
activities on »** encing system- 
class -* C 5' 1(W 4 the text 
Von can read an ° sor . Each 
^thany W 0TdP ^ stinteres ting 
oisk contams the m Bt ^ s 

a „d informative re own . 

subscription.. 



1 



BYTE also offers listings in print form. Order 

bound versions of the complete source code listings of pro* 
grams excerpted from our articles. Handy fo* quick reference. 
Order Singly or by annual subscription; with t>r without ac- 
companying diskette version. 

Call toll-free for more information: 800-258-5485. 



ORDER FORM: To place your order, fill out the card and mail. 



IN USA 



Single Month (1 disk) 



Annual Subscription (13 disks) 



OUTS DE USA 



Single Month (1 disk) 



Annual Subscription (13 disks) 



5-1/4 Inch: 

□ IBM PC 

Other disk formats 

available. 

Call toll-free. 



□ Full Text of BYTE $9.95 

□ BYTE Listings $9.95 

□ Best of BIX $9.95 



□ Full Text of BYTE $79.95 

□ BYTE Listings $79.95 

□ Best of BIX $79.95 



□ Full Text of BYTE $12.95 

□ BYTE Listings $12.95 

□ Best of BIX $12.95 



D Full Text of BYTE $99.95 

□ BYTE Listings $99.95 

□ Best of BIX $99.95 



3-1/2 Inch: 

□ Apple Macintosh 

□ Atari ST 

□ Amiga 

D IBM PS/2 



□ Full Text of BYTE $10.95 

□ BYTE Listings $10.95 

□ Best of BIX $10.95 



□ Full Text of BYTE $89.95 

□ BYTE Listings $89.95 

□ Best of BIX $89.95 



□ Full Text of BYTE $13.95 

□ BYTE Listings $13.95 

□ Best of BIX $13.95 



□ Full Text of BYTE $109.95 

□ BYTE Listings $109.95 

□ Best of BIX $109.95 



FOR DIRECT 
ORDERING 
CALL TOLL FREE: 
800-258-5485 



Call: M-F, 8:30 a.m. to 
4:30 p.m. Eastern Time 

(603-924-9281 for New 
Hampshire residents) 

For credit card 
orders only. 

BYTE M 



PLEASE COMPLETE IN FULL 



MARCH 



Name 


Address 


City 


State 


Zip 


County or Parish 


Country 




Credit Card # 




Exp. Date 



Signature 

Please allow 4-8 weeks for delivery. 



Date 



' Please indicate the issue date 
below. If you are beginning an an- 
nual subscription, note the start- 
ing issue. 

Full Text of BYTE 

Month Year 

BYTE Program Listings 

Month Year 



Best of BIX 
Month 



. Year . 



CH Check enclosed 

n MasterCard 

□ VISA 

CD U.S. funds enclosed 

(If ordering from outside the 
U.S. please remit in U.S. funds 
drawn on U.S. bank. Thank you.) 



Order BYTE and BIX on disk 
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BYTE Program 
Listings on Disk 

BYTE listings on disk are the 
right choice if you want to com- 
pile or read the complete source 
code listings of programs. BYTE 
listings are available from 
December 1985 to present at the 
prices stated below. 



Best ot BIX on f* 

*.. „t each months 
act WUies on BIX ing ^ 

Cass on-to^gsearch the text 
You can read a"*^^. Each 

wi th any V?£Z* interesting 
dfek contains the ^^.^^ns 

and informative re Qwn 

Secifictothe^reJBMdisk, 
?or example, ftderm ^ 

subscription 
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BYTE also offers listings in print form. Order 

bound versions of the complete source code listings of pro- 
grams excerpted from our articles. Handy for quick reference. 
Order singly or by annual subscription; with or without ac- 
companying diskette version. 

Call toll-free for more information: 800-258-5485. 



ORDER FORM: To place your order, fill out the card and mail. 



NO POSTAGE 

NECESSARY 

IF MAILED 

IN THE 

UNITED STATES 



BUSINESS REPLY MAIL 

FIRST CLASS MAIL PERMIT NO, 10 PETERBOROUGH, NH 



POSTAGE WILL BE PAID BY ADDRESSEE 



BYTE & BIX on Disk 

One Phoenix Mill Lane 
Peterborough, NH 03458-9990 



I II. .I. .I. LI. I. .I. LI. .I. I., 1. 1. .II II. I 



Opto-Mechanical 

I Mouse 
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g Jade 10 MHz Turbo XT_ 



_*398 



640K Motherboard w/256K RAM 
Floppy Disk Controller 
140 Watt Power Supply 
101 Enhanced Keyboard 

Monochrome Graphics System $ 698; 

640K RAM, 360K Disk Drive 
Printer Port, Amdek 31 0A Monitor 
30 MB Hard Disk System . . .add s 298 | 

CGA Color System add s 1 88 j 

EGA Color System add s 398 | 

VGA Color System add s 568 ! 



Jade 12 MHz Turbo 286 _ 



_*898 



1 MB Motherboard W/512K RAM 
200 Watt Power Supply 
Clock/Calendar j 

i Enhanced 101 Keyboard 

; Mono Graphics System M098 ; 

! 1.2 MB Floppy Drive & Controller 
I Printer Port, Amdek 31 0A Monitor 
j 40 MB Hard Disk System ... add s 438 j 
| 12 MHz, 1 MB of RAM add s 148 j 

Jade 20 MHz Turbo 386 _ 



J 1998i 

| 1 MB of RAM on Motherboard 
f 1:1 Interleave FDD/HD Controller 
I 2Serial, 1 Parallel, Clock, Calendar 
| 101 Enhanced Keyboard 

1 40 MB Mono Graphics System s 2388 ; 
1 1.2 MB Floppy Disk Drive 
|40 MB Hard Disk Drive 
JAmdek 310A Monitor 



Disk Drives 

360K half height 5 68 

360K full height s 118 

TEAC 55 BV s 78 

1.2 MB for AT s 88 

3W720K s 88 

3^" 1.44 MB s 118 

5 1 /4" ext. 360K for PS/2 ■ . . . . s 21 8 

5 1 /4" ext. 1 .2 MB for PS/2 -258 

5V4" ext. for LapTop s 298 

Hard Disk Drives 

10 MB w/controller s 198 

20 MB w/controller s 268 

30 MB w/controller s 288 

40 MB w/controller s 398 

40MBforAT s 338 

ST 12520MB s 248 

ST 13830 MB s 298 

ST 251 40 MB s 368 

ST 251-1 40 MB s 448 

ST 409680MB s 568 

Tape Back-up 

CMS Jumbo 40 MB XT/AT s 298 

XT/AT Kit External s 128 

PS/2 Internal Kit s 58 

PS/2 External Kit s 128 



£ ^\ f\ 1200 Baud Modem {K JM f\ 

*29 Modem $ 48l 

nitors Terminals Intel 

idek310A amber s 98 WYSE model 30 s 288 8087 s 98 | 80287-10 .. . s 268 



Monitors 

Amdek 310A amber s 98 

Amdek 41 0A amber s 1 18 

1 4" amber flat screen s 1 28 

RGB 640 X 240 color s 258 

EGA 640 x 350 color s 378 

VGA 800x560 s 488 

NEC MultiSync GS s 188 

NEC MultiSync II s 588 

NEC MultiSync Plus s 888 

Mutsubishi Diamond Scan s 498 

Zenith 1490 flat screen s 618 

Sony 800 x 600 Multi Scan . . . . s 488 

Keyboards 

84KeyAT-style s 68 

1 01 Key enhanced s 78 

Printers 

EPSONLX-800 9PIN s 188 

EPSON FX-850 Call 

EPSON FX-1050 Call 

EPSON EX-800 Call 

EPSON LQ-500 24 PIN s 299 

EPSON LQ-850 Call 

EPSON LQ-950 Call 

EPSON LQ-1050 Call 

EPSON DFX-5000 Call 

Okidata320 s 348 

Okidata321 s 498 

Okidata390 s 498 

Okidata391 s 648 

Okidata393 . s 948 

Citizen 120D s 158 

Citizen 180D s 168 

NECP2200 s 358 

NECP5200 s 528 

NECP5300 s 698 

Diconix 150 Portable s 308 

| Daisy wheel Printer 



Terminals 

WYSE model 30 s 288 

WYSE model 50 s 368 

WYSE model 85 s 438 

Joystick 

Kraft 3 button Joystick s 19 

Dual Game Port s 19 

Plotter 

Roland DXY 885 s 898 

Houston Intruments Call 

Hewlett Packard all models Call 

Scanner 

Complete Hand Scanner s 178 

Logitech Scan Man s 248 

Diamond Flower 3000 s 198 

Hewlett Packard ScanJet Call 

Digitizers 

Summa Sketch 12 x 12 s 378 



% 40 CPS Parallel and serial 



nmwwmMw 



Hewlett Packard DeskJet 

DeskJet s 698 

128K PDP Desk RAM s 98 

EPSON emulation cartridge s 68 

TMS R M/HELV Soft Font s 98 

Ink cartridge s 19 

Hewlett Packard LaserJet 

LaserJet 1 1 Call 

LaserJet IID Call 

25 in One Font Cartridge s 398 

4 MB card w/0 memory s 188 

1 MB memory card s 348 

2 MB memory card s 648 

4MB memory card s 1 148 

Toner cartridge s 98 



$ 29 



$ 248! 



pouse 

SOpto-rnechanical 
Iwith Software 



LogiTech 

LogiMouse Bus s 78 

LogiMouse Serial s 78 

LogiMouse Hi-rez s 88 

Mouse Systems 

PC Mouse with Paint s 88 

Microsoft 

Mouse w/Paintbrush s 98 

Mouse w/CAD Call 

Mousew/Window Call 

Complete PC 

Complete Hand Scanner s 178 

Complete FAX 4800 s 298 

j Complete FAX 9600 s 458 

| Complete Answering Machine . . s 248 

Switb Boxes 

Parallel or Serial (Specify) 

2wayAB s 28 

3 way ABC s 38 

4wayABCD s 58 

5wayABCDE s 68 

Crossover X s 68 

AutoSwitch3way s 198 

AutoSwitch 6 way s 248 

Modems 

1 200 internal w/software s 48 

2400 internal w/software s 98 

1 200 external s 88 

2400 external s 158 

2400 PS/2 internal s 198 

Intel 2400B for PS/2 s 278 



Intel 

8087. 

8087-2 s 143 

8087-1 s 198 

80287-6 . . . . s 158 
80287-8.... s 228 



80387-SX .. s 398 
80387-1 6... s 398 
30387-20... s 478 
80387-25... s 598 



Above board PC 64K s 268 

Above board 286 512K s 468 

In board 386 s 1098 

Cables 

6' printer s 12 

10' printer s 18 

25' printer s 28 

9' serial s 18 

25' serial s 28 

50' serial s 38 

100' serial s 58 

Keyboard extender s 1 2 

Monitor extender s 16 

Printerextender s 16 

Boards 

Monographics w/Parallel s 48 

Color Graphics w/Parallel 5 48 

EGA card s 158 

VGA card s 268 

AST EGA Par/Ser/Clock s 188 

Dual game port s 19 

XTI/OPar/Ser/Clk/Game s 58 

AT I/O Par/Ser/Game s 58 

360/720K 1.2/1.44 MB FDC s 48 

AT FDD/HD controller s 128 

XT Hard Disk controller s 58 

AST SixPak Plus s 118 

ASTXFormer s 578 

Paradise auto EGA 350 s 168 

Paradise VG A+ s 268 

Paradise VG A+ 1 6 s 31 8 

Surge Protector 

S. L. Waber 6 outlet s 18 

Isobar 4 outlet s 48 

Isobar 8 outlet s 68 

Isobar modem protector s 24 

Tripplite Battery Back-up 

450 Watt UPS s 398 

750 Watt UPS s 498 

1200 Watt UPS s 698 



Tripplite Line Stabilizer 

600 Watt LC s 98 

1200 Watt LC s 158 

1800 Watt LC s 188 



Accessories 

Kensington Master Piece s 88 

M icroSpeed PC-Trac Ball s 78 

Vertical CPU stand s 1 8 

Keyboard drawer s 58 

Monitor Tilt-n-Swivel s 1 8 



4901 W. Rosecrans Ave. Box 5046 
Hawthorne, California 90251-5046 



g$ 




AMIKICAN 1 



California 

Torrance, Santa Ana, Woodland Hills 

Kearny Mesa, Sunnyvale 

Texas 

Addison, Houston 

Georgia Arizona ww« 

Smyrna Phoenix 

Not all items in stock at 
our nine retail locations. 
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JADE COMPUTER 

Place orders and use our technical support toll free! 
Continental U.S.A. 1-800-421-5500 Inside California 1-800-262-1710 



Fax machine 1-213-675-2522/AII others 1-213-973-7707 



We accept checks, credit card or purchase 
orders from qualified firms and institutions. 
No surcharge on credit card orders. CA., TX. 
G A. & AZ. residents add sales tax. Prices and 



availability subject to change without notice. 
Shipping and handling charges via UPS 
ground 50C/lb. UPS air s 1.00/lb. Minimum 
charge s 4.00. 
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EPROM PROGRAMMER 
CROSS ASSEMBLERS 



MODEL 
SX151 

RS232C OR STAND ALONE (all models), Com- 
munication protocol: XMODEM, HEX, and 
BIN. Programs: EEPROMS, 2716 - 27512 and 
CMOS. Programs (w/adapter): 25XX, 27101 
(and above), 68701, 68705, 68764/6, 8741/2, 
8744, 8748/9, 8751/2, 8755, 87252, and 
CMOS. More available soon. Model SX151 
$214 (assembled with case). Other models 
are available from $49 (kit). 

Cross assemblers by Pseudocode for IBM- 
PCs, $50. Z80, 1802, 6502, 6800/1 /2A3/S/8/9m, 
68000/8/10, 804879, 8051/2, 8080/5, 6096, and 
more soon. 



KORE, Inc. 

6910 Patterson S.E. 
Caledonia, Ml 49316 
(616) 791-9333 



$5 for shipping (USA), plus $3.00 COD. 



8051/8052 
BASIC 

COMPILER! 

MCS BASIC52™ compatible 
Runs on IBM-PC or compatible 

$ 295.00 

Call Not! 603469-3232 

rj 



Binary Technology, Inc. 

Main Stree! • P.O. Box 67 * Meriden NH 03770 wmm e 



FREE! 

Turn-key 
PC Systems J 
Handbook I 



NEW& 

Save Time and Money h 
Over 1000 Hard-loin J ' 



Hardware and Software 
Items ol Special 
Interest to Technical 
PC Users: i 



RS 232/IEEE 488 Networks 
Stepping & Servo 
Motor Controls 
Ruggedized PC's 
Rack Mtg. 80286 & 80386 
Laboratory Automation 
1 MHZA/D 

Digital Scopes to 200 MHZ 
High Speed Bus Adapters 
1 Waveform Synthesizers 

> Data Loggers 

> PC Bus Expansion Chassis 
■ And Much More 




A How-to-Handbook that 
enables you to configure the 
BEST products from the world's 
ieading PC hardware and 
software vendors into risk free 
turn-key system solutions that 
meet your needs. 

Toll Free Hotiine for application 
assistance and convenient one 
stop shopping at competitive 
pnices. 1 00% Satisfaction 
Guaranteed. 



d\J J - I OD-0 I 1101 P.O Box 9565. New Haven. CT 06536 
(9:00AM to 5:00PM E.S.T) Fax: 203-786-5023 Telex: 9102501037 
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DATA CONVERSION 
SYSTEMS 

9-Track Tape for your PC, AT, 
PS/2, MAC, Sun 

Read/write data from nearly any Mainframe: IBM, 
DEC, HP, DG, or Honeywell. Runs under MS-DOS, 
Unix, Xenix, WC, and SunOS. 

Diskette converter 
for your PC/XT/ AT 

Our diskette conversion system can read/write 
and format diskettes from IBM Systems 34, 36, 38, 
AS400, DEC, CMX, CP/M, Displaywriter and 
mam* more. - -.~V \ , 

n MicroTech 

,, 5 J Conversion 
■ ■5 Systems 

(415)324-9114 





TWIX COMPUTERIZED 
CASH REGISTERS 




THE TWIX 3000 SERIES OF REGISTERS PROVIDE 
THE FLEXIBILITY OF A COMPUTER OR TERMINAL 
WITH THE LOOK AND FEEL OF A CASH REGISTER. 

- 3010 "REGISTER HEAD"- REPLACES THE 
KEYBOARD, MONfTOR, AND PRINTER OF ANY IBM 
XT/ AT COMPATIBLE COMPUTER. 

• 3040 "REGISTER TERMINA L " - TV 950 EMULATION 
PLUS DRAWER, MONITOR AND SCANNER CONTROL. 

' 3070 "REGISTER COMPUTER" - STANDALONE IBM 
COMPATIBLE WITH 20 OR 40 MB HARD DISK DRIVES. 

ALL MODELS AVAILABLE WITH A VARIETY OF RECEIPT 
PRINTERS, KEYBOARDS, MONITORS, CASH 
DRAWERS, BAR CODE SCANNERS AND MAG STRIPE 

TWIX INTERNATIONAL CORP. 

4401 S. BROADWAY, ENGLEWOOD, CO 80110 

(303) 789-5333 



BUY QUALITY 
FOR LESS! 



5 1 /4" DS/DD 59° 
3V 2 " DS/DD 1.09 

LIFETIME WARRANTY 

Price based on quantity of 300 in bulk 
includes Tyvek sleeves and label kits. 



800-222-0490 

In N J 201-462-7628 
FAX 201-462-5658 



#24 Hour Shipment o 

MEGASoft 

Vr.O. Box 710, Freehold,- NJ 07728^/ 
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Terminal Emulation 
TEK 4105/4010 

• Tektronix 4105 

• Tektronix 4010/4014 

• VT220, VT102 

• Picture files 

• VGA and EGA support 

• High resolution hardcopy 

VT220 

• VT220, VT102 emulation 

• File transfer 

• 132 column modes 

• Color support 

• Hot key 

■ ■ Diversified Computer Systems, Inc. 

3775 Iris Avenue, Suite IB 
Boulder, CO 80301 (303) 447-9251 
FAX 303-447-1406 

Trademarks: VT102, VT220— DEC; Tektronix - Tektronics Inc. 





Sure 
itls insured? 

SAF EWARE® Insurance provides full 
replacement of hardware, media and 

purchased software. As little as $39/yr. coven: 
• Fire • Theft • Power Surges 

• Earthquake • Water Damage • Auto Accident 

For information or immediate coverage call: 

1-800-848-3469 

In Ohio call 1-614-262-0559 



SAF EWARE, The Insurance Agency Inc. 



DYNAMIC RAMS 



SIMM 80/100 
1MBIT 100ns 

514256ioons 



41464 
41256 

U* 41256 
51258 

j/* 4164 



150ns 
120ns 
150ns 
100ns 
150ns 

* For high-speed, Zip, PIcc, Simm 



$CALL 
$26.00 
$32.00 
$12.50 
$10.50 

$12.25 



■ PROCESSORS 

80387-25 25mHz ! 
80387-20 20mHz 
80387-16 l6mHz 
80287-12 12mHz 
80287-10 10mHz 
80287-8 BmHz ! 
8087-1 lOmHz '■ 
8087-2 8mHz 

V-30 8mH2 : 

V-20 8/10mHz 



27C101 250ns 

27C512 200ns 

27512 250ns 

27C256 250ns 

27256 250ns 

271 28A 250ns 

27C64A 200ns 

2764 250ns 
■ S. RAMS 

13256 120ns 

4364 150ns 



I.C. EXPRESS 



OHDERTOLLFREE I 

) 892-8889 - 



32-8181 



Circle 88 on Reader Service Card 



Circle 225 on Reader Service Card 



CALL FOR CURRENT PRICES 5 VOLUME DISCOUNTS. 
Price Shown for cash. MasterCard/Visa add 3%. Prices ana subject lo chaoga. 
Minimum order 510.00. Snipping A Handling: UPS Ground S5.00. Air $7.00 (1 to.) 
ALL MERCHANDISE tS 100% GUARANTEED WITH PROMPT OEUVERY. 
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California Digital 

17700 Figueroa Street • Carson, Calif ornia 90248 




Color Monitor 



EGA 
'219 



Better 
Than 



IHMtMHMMIlim 

Ideal for CAD/CAM and Desk Top publishing applications. The Roland 

CD/240 color monitor has a resolution of 720 pixels by 400/480 lines on a 

.31 mm dot pitch 12" non-glare screen. VGA specifications in text mode EGA 

in graphic mode. 

California Digital has made a special purchase and is able to offer the 

CD/240 EGA/VGA RGB color monitor for only $219. 

Full featured, 132column, multi-resolution video color adapter card available 

for only $139 additional. Comparable card package would retail for S1 095. 




20" Analog Color 

'659 



VM 



Ever try gathering a classroom of stu- 
dents around a 12 inch monitor? This 20 
inch analog RGB monitor is the ideal 
solution. High screen resolution of 1200 
pixels by 950 lines allow extra fine detail 
without the dots looking like golf balls. 
256 colors and VGA compatible. 
Super value originally sold for over 
$2000. Only 350 available. 







Back-up 

'2B9 




+m 



Head Crash, Power Spikes or just poor disk maintenance... 

Don't loose data because you didn't back up. The All/40 is an 
inexpensive way to save and restore files in the event that your 
data has been distroyed. 

This 40 megabyte half height tape back is manufactured by North 
Americas largest producer of data retrieval equipment. 
No need to purchase a separate tape controller... the ALL/40 
attaches directly to your existing floppy disk controller. Supplied 
software allows your computer to back up any time Day or 
Night. Come back in the morning and 40 megabytes of irreplac- 
able data has been stored on one Scotch DC/2000 data cassette. 
Back up entire hard disk, modified files only, or by file name. Loss 
of data is inevitable but when you are backed up on an ALL/40 its 
not a catastrophe. 



\**\. 



One Two Ten 

TEC501 Vi height sgl.side 49 39 35 

TANDON101/4fullht.96TPI. 99 89 79 

FUJITSU 5V4" half height 65 63 57 

MITSUBISHI new 501 half ht. 119 109 105 

MITSUBISHI 504A AT comp. 149 139 135 

TEACFD55BV half height 89 85 79 

TEACFD55FV96TPI y halfht. 119 109 105 

TEACFD55GF for IBM AT 109 105 99 

PANASONIC 455 Half Height 109 99 89 

PANASONIC 475 1.2 Meg./96 119 115 109 

Switching power supply 49 

Dual enclosure for 5W' drives 59 



3 1 / 2 " DISK DRIVES 
SONY MP-53W 720K /Byte 129 125 119 
SONY MP-73W, 2 Meg. 
TEAC 35FN 720 K/Byte 
TEAC 35HN/30, 2 Meg. 
5V4" form factor kit 



159 149 call 

129 119 115 

159 149 145 

20 



8" DISK DRIVES 
QUME 842 double sided 189 179 175 

QUME 841 single sided 119 109 99 

SHUGART851Rdbl. sided 319 309 299 
REMEXRFD4000dbl. sided 189 179 165 
OLIVETTI 851 189 179 165 



Mm*/ 

CD-ROM 

'495 




Compact disk is a relatively new medium for storage of read-only 
digital data. One removable disk is capable of storing over 500 
megabyte of data on a disk the same size as an audio CD. 
The CDR-3500 will install in a PC in the space of one 5Va" drive. 
Eclipse 2000 external system with controller and software, $519. 
Other CD/ROM Products Available: Sony, Amdek, Toshiba, Panasonic, NEC. 
Chi'non, and Fujitsu. 



MMC 



MICROCOMPUTER 

l MARKETING COUNCIL 

DIRECT MARKETING ASSOCIATION 



Build Your Own 




AT Cat* Only 



California Digital has all the components needed to customize your own 
computer. Buy as much computing power as you need now, and up grade 
when the need arises. Here are some examples of components available: 

B slot 10 MHz Mother board S09 Monochrome card, printer port 25 

8 slot 12 MHz baby AT Motherboard 229 MonoGraphlcs (hercules) printer port 45 

Full size five drive AT case 35 Color Graphics card 49 

Four drive XT case 25 EGA Color Multl Resolution II 159 

101/102 AT/XT German mlg. Keyboard ..57 I/O card, serlBl & parallel 35 

200 watt AT power eupply 59 I/O PLUS, Ser/Par'l. clock, game 59 

Teac 360K/Byle disk drive 59 Disk I/O, disk control, clock, game 59 




<rm 



Scanner 

'359 



The Saba Scanner inputs a printed page in less than three seconds. OCR 
software allows your computer to transfer printed pages into ASCII files or 
directly to spreadsheets and word processing programs. 
Archival data, legal briefs... No problem. Simply inset the page into the Saba 
and in seconds the document is digested into your computer and ready for 
editing. Limited quantities available. Original price $1299; now only $359. 



PC Magazine has chosen the NEC-890 best laser printer of the 
year. (Jan. 12, 1988). And its obvious why... the printer is Post- 
script, Hewlett Packard, and Apple compatible, and comes stan- 
dard with three megabytes of memory. The 890 accepts data from 
parallel, serial and Apple-Talk devices. 
NEC has also incorporated 40 built-in fonts along with two paper 
trays into this industrial quality laser printer. 

Other Laser Printers Available 

Hewlett Packard Laser II, 8 pages per minute S1659 

QMS PS/810 2 Meg., 35 fonts, Postscript 8 pgs 3879 

Apple Laser Wrltter II SE 1979 

Texas Instruments 2115 Postscript 15 pgs 5426 

NEC 8907XL (new forT .1989) call 



m 



2400. 



supra Motfem 2«M) 



Finally an affordable 2400 baud modem... American manufactured, Supra- 
Modern 2400 features the Intel 89026/7 high reliability chip set. Fully Hayes 
compatible, supports "S" registers and all "AT" commands. Status lamps, 
loudspeaker everything you would ever want in an RS-232 modem. 
Programmable non-volatile memory stores telephone numbers and user con- 
figuration. Compatible with Bell 1 03/212A and CCITT V.2 1/V.22/V.22 bis 
protocols. All this in a compact 4 1 /2 by 6V2 inch metal enclosure. Only S139. 



PigfHzers 

'259 




As Urn As 

California Digital offers over 100 different digitizers. We have two which 

appear to offer the best values. Both are 12" by 1 2". one thousand line per inch 

resolution, are supplied with four button cursor and stylus. 

The first digitizer is the Genius Tablet priced at only $259. This is a new product 

from KYE of Taiwan. 

The other unit, pictured above, is the Puma Pro manufactured by Hitachi and 

warrantied for ten years. The Puma boast a .0015" repeatability... only $359. 



Hftachi If by t7 

Plotter vk 



'695 




The Hitachi 672/XD is a four color 11 by 1 7 (B size) plotter with 
superior accuracy and repeatability (.3mm). The672accepts 
HPGL 7475 cornmandsand is both Centro nics parallel and 
RS232C compatible. 

The 672 plots at a fast eight inches per second in axial direction 
and eleven inches at an angle oJ45 degrees. The plotter also 
features a self contained digitizing function that allows data to be 
entered into your computer from printed graphs and blue prints. 
Four different color pens are supplied with theplotter but a wide 
variety of technical pens are available. 



40 Megabyte Hard Oisk Kit 



Forty megabyte internal hard 
disk drive, controller and cables 
all for only $397. 
The kit includes the a 40 mil- 
lisecond Miniscribe 3650 drive 
and a half slot Western Digital 
controller. 



#, 



597 




Heath H/ 89 
Computer 

'179 




Hard to believe... but we tound a stash of brand new fully factory 
assembled Zenith/Heath Model H/89s. These computers feature 
64K/byte of memory, the Zilog Z-80 CPU and operate under 
CP/M. The unit incorporates a 1 2 inch green screen, three serial 
ports and one SVt" disk drive. 

Zenith's original price was $1 895. We have still 97 units available 
for sale, while supplies last we are offering the H/89 at only $1 79. 
CP/M operating system available $24.95 



Five Inch Winchester Disk Drives 
Price does not include controller, each two+ 
SEAGATE 225 20 Meg. Vz Ht. 239 229 
SEAGATE 238 30 Meg. RLL 259 249 
SEAGATE 251/151 M.28mS. 459 445 
SEAGATE 4096 96 M. 35mS. 659 639 
MINISCRIBE 8425 25 M 65ms239 227 
MINISCRIBE3650 50M 61 ms. 419 399 
MINISCRIBE 6085 90 meg. 795 779 
MINISCRIBE305325 ms. Vz ht.459 439 
FUJITSU 2242 55 M. 35mS. 1299 1229 
FUJITSU 2243 86 M.35mS. 1695 1619 
R0DIME RO-204E 53 Meg. 895 859 
MAXTOR XT1140 140 Meg. 1595 1550 
MAXTOR XT2190 192 Meg. 1919 1875 
TOSHIBA MK5670 M.30mS.1289 1229 
CONTROL DAT A WREN "V" call 



l:Q0 AM to 5:00 PM 
Pacific Time 



Every year since 1 973, customers from virtually every nation in the free 
World nave chosen California Digital for their data processing requirements. | 
If its computer, California Digital has it... complete minisystem or just one 
microchip. Cafifornia Digital offers over 10,000 unique computer products. 
Regardless of how specialized your data processing requirements... 
Cafifornia Digital is your one stop shopping solution. 



• Winchester Controllers for IBM/PC 1 



XEBEC 1220 with floppy controller 159 

DTC 5150CX 119 

0MTI 5527 RLL controller 99 

ADAPTEC 2070 RLL controller 99 

ADAPTEC 2372A 1/1 interleal 159 

WESTERN DIGITAL WD/1002WX2 89 
WESTERN DIGITAL 1003WAHorWA2 139 

WESTERN DIGITAL1007/WA2 ESDI 239 
• SCSI/SASI Winchester Controllers • 

XEBEC 1410A5V4" loot print 239 

WESTERN DIGITAL 1002-05E 5 1 /4" 229 

0MTI 20L 89 

• Winchester Accessories • 

Dual lloppy enc. and powersupply 59 

Winchester enclosure and supply 139 

Switching power supply 49 



TECHNICAL A CALIFORNIA 

(213) 217-0500 

TOLL FREE ORDER LINE 

(800) 421-5041 



Telefax •(213)217-1951 
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WRITE or CALL for YOUR FREE 
COMPREHENSIVE B & B 
ELECTRONICS CATALOG TODAY! 

Pages and pages of photographs 
and illustrated, descriptive text 
for B&B's complete line of RS- 
232 converters, RS-422 con- 
verters, current loop convert- 
ers, adapters, break-out box- 
es, data switches, data split- 
ters, short haul modems, 
surge protectors, and much, 
much more. Most products meet 
FCC Part 15 J. Your RS-232 needs 
for quality, service and competitive 
prices will be more than met by B&B 
ELECTRONICS. Manufacturer to you, no mid- 
dleman! Money-back guarantee! Same-day 
shipment! One-year warranty on products! 
Technical support is available. 

Write For Your FREE Catalog Today! 

&B electronics 

■■■ MANUFACTURING COMPANY 

4002C Baker Road, RO. Box 1040 • Ottawa, IL 61350 

Phone: 815-434-0846 



Order direct 

from manufacturer 

TODWaSAVEl 



Spring Sale 



3M 5.25" Mark Q Diskettes 

The ultimate in diskette reliability durability and quality. 

Ssie List 



#00234 DSDD 48TPI .^^F' $.67 $1.95 
#12597 DSDD48TPI^^ .79 2.25 
Preformatted for use in IBM PC, with DOS 2.0 and higher. 
#12100 DSHD IBM PC/AT 1.39 3.15 
3M 3.5" Micro Diskettes 



Sale 



Ust 



#12042 DS 135TPI $1.49 $4.00 

#12513 HD 2.0 MG 3.40 10.10 

Minimum: 50 disks. 10 disks/box. 



Toll Free: 1-800-258-0028 



FREE CATALOG 

Complete Line of Oualily Supplies For Your Computer. 

^2 Foreign Inquiries Invited. ^^ 

Minimum Order $25.00. S&H: (Continental USA) 
S4. 00/100 disks. Larger quantities shipped 
F.O.B. Grand Rapids. Ml. Inquire about terms to 
well-rated terms. Prices Subject to Change. 

Precision Data Products™ 

P.O. Box 6367. Grand Rapids, Ml 49518 
Michigan: 1-800-632-2468 
616-452-3457 • FAX: 616-452-4914 




SINGLE BOARD 

EXPANSION CARD 

-2 Serial Ports- 




The CI0703 is a single card ex- 
pansion board which impiements 
2 serial ports. Option to address 
either port as COM1 , COM2, COM3 
or COM4. Each port can be con- 
figured to use IRQ(2), IRQ(3), 
IRQ(4) or IRQ(5). 3.00" x 4.1 5" 
circuit board with two 9-pin "D" 
type connectors. 

El Diversified Technology 

Box 748 • Rldgeland MS 39158 

Factory Direct 1-800-443-2667 

VISA • MASTERCARD 
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PROMPT DELIVERY!!! 



QUANTITY ONE PRICES SHOWN lor JAN. 29, 1989 



OUTSIDE OKLAHOMA: NO SALES TAX 



SIMM 

SIMM ) 

SIMM I 

1Mbit 

1Mbit 

41256 

41256 



DYNAMIC RAM 

(D256KX36 1 00 nS 

(D 1MX9 
256KX1 



80 ns 

60 ns 

80 ns 

100 ns 

60 ns 

100 ns 

100 ns 

120 ns 

120 ns 



1Mx1 
1Mx1 

256Kx1 

256Kx1 
151258 (3) 256Kx1 
141256 256KX1 
141264 (4) 64Kx4 

EPROM 
I27C1000 128Kx8 200 ns 
I27C512 64Kx8 200 ns 
1 27256 32Kx8 1 50 ns 
127128 i6Kx8 250 ns 

STATIC RAM 
|62256p-io 32Kx8 100 ns 
I6264P-12 8Kx8 120 ns 
I6116AP-12 2Kx8 120 ns 



$750.00 
425.00 
150.001 
36.50 1 
27.99 
14.951 
12.751 
13.251 
1 1 .75 1 
14.50 I 

$28.50 

13.95 

8.15 

4.95 

$20.50 
9.75 I 
5.50 J 



-1 pm : SHIP VIA FED-EX ON SAT. 



WE EXPORT ONLY TO CANADA, GUAM, PUERTO RICO & VIRGIN ISLANDS 



SAT DELIVERY 
INCLUDED ON 
FED-EX ORDERS 

RECEIVED BY: 
TkStdAIr »3lb 
Fr: M S12J5'1 lb 



MasterCard/VISA or UPS CASH COD 
MICROPROCESSORS UNLIMITED, INC. 

24.000S. Peoriia Ave.. ( ~ 

BEGGS, OK. 74421 

NO minimum Order. Please now prices SLbjscu 
Shipping, insurance exira. uptoSI for packing r 



(918)267-4961 



SYSTEMS INC. U 

Typewriter Interfaces 

Plug-In units convert Electronic Typewriters into Printers 
for use with Computers or Video Terminals. 
Complete with computer cables and instructions. 
Available for Typewriter Models: 
Adler: 1005,1005x1,1010,1011,1020,1030,10350,1035 

1040,310,315,320,325,805,810,825 
Satellite II, Satellite III 

Royal: 5005,5005XL,5010,5011,5020,5030,5035C,5035 
5040,410,415,420,425,505,510,525 
Alpha 2001,Alpha 2002,610,700D,Beta8100,9000D 

Sharp: ZX400, zxsoo, zxsos 

Silver Reed: exso 

IBM: Serial Send/Receive units forWheelWriter 3, 

WheelWriter 5, QuIeiWriler 7. 

AclionWriler I. Trademarks of IBM Corp.) 

We also design and manufacture Spelling Checkers, and 
micro-processor based controllers. 

MASIS Systems Inc. 

E.110 Linwood Ave., Paramus, NJ 07652 




Z80 

HD64180 



MICROPROCESSORS 



Assembler 
"C Compiler 
Real-time kernel 
Emulator 
Prototype board 
Floating point 
Serial driver 



Software and hardware which 
works with the IBM-PC for Z80 / 
HD64180 development: 

C-compiler, complete $495.00 

Assembler/linker $195.00 

In-circuit Emulator $995.00 

Source/symbolic debugger $195.00 

Multitasking kernel $395.00 

HD64180 serial driver $ 1 50.00 

Fast floating point package $ 1 50.00 

Z-World Engineering 

1340 Covell Blvd. Suite 101 

Davis, CA 95616 

(916) 753-3722 " Z80 Specialists" 

Fax:(916)753-5141 In Germany: 08131/1687 
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EPROM PROGRAMMER 



. . . 


... C]i 




1 „„„„-. 



2764inKsec 

• Reads, pro- 
grnms.copies 
over 475 de- 
vices from 35 
mfg's: 2716- 
27513,27011, 
68764, 68766, 
2801-28256, etc 

• Optional microcontroller heads support 874x and 87C51 series 

• Improved design now programs over twice as fast 

• Automatically uses the fastest algorithm recommended by the 
manufacturer to ensure reliable data storage 

• Connects via RS-232 to any computer: PC, XT. AT, PS/2. Mac. etc 

• Supports XMODEM/XMODEM CRC protocols & ASCII file xfets 

• Supports Intel, Motorola, hex-space, straight hex and binary files 

• Checksums supported • 8 baud rates to 38,400 

• 30-day money-back guarantee • Collates 16 & 32-bit data 

• Engr support team for fast updates • Gold Textool Z!F IC s«cket 

• One-year warranty (parts and labor) • Same day shipment 

• Toll-fret: technical support • UV erasers from S34.95 

• Thousands of satisfied customers attest to the EP-l's great value 

• Low price of 5349 includes IBM compatiblecc 



il and two free firmware u 
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MICROSYSTEMS 



Circle 51 on Reader Service Card 



Erase or program EPROMs 
all in one site 

Erasogram-40" MultiProgrammer"'/UV Eiaser 

• PC Based Menu Driven Software. 
• Supports 24, 28 & 32-pin (E)EPROMs. 

• EPROMs: 2716 up to 27513, plus 27010, 27011, 27C301. 

• EEPROMs: 2816 - 28C256. 

• Fast Programming (2764 - 10 sec.) (27256 - 1 minute). 

• 8, 16 & 32-bit word programming. 

• 60 minute timer (auto shut-off). 
• Holds up to 30 chips. 
• UV indicator. 
• Safety interlock switch. 

• One year warranty. 

• 100% U.S.A. made. 




$345.°!? 



Call To Order 



1-800-523-1565 

FL: 1-407-994-3520 
TELEX: 4998369 BYTEK 



BYTEK Corporation Instrument Systems Division 
508 N.W. 77th Street 
Boca Raton, FL 33487 



Circle 303 on Reader Service Card 
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1/2" NINE TRACK TAPE 
DRIVES FOR THE PC 

The TDX 50 W 9-Track tape subsystem is a 
lightweight, heavy duty, highly reliable system de- 
signed for office and field applications. It is fully com- 
patible with PC's, XT's, AT's and 386's. 

• 50 IPS, True Start/Stop Tape Drive. 

• NRZI/800 & PE/1600 BPI Dual Density Unit. 

• Reel sizes up to 10.5 inches. 

• On the fly conversion from ASCII/EBCDIC. 

• Disk to tape transfer speed of 2.0 Megabytes/minute. 

• Image and file based back-up. 

• Quick Disconnect cable for multi-CPU applications. 

• Utilizes one slot In your PC, XT, AT or 386. 

• Direct Integration into MS-DOS. 
Xenix Driver available. 

• Enter Mainframe Data directly Into Database 
and Spreadsheet. 

• MTBF: Greater than 8400 hours. 

DOS operation using familiar commands. 
Applications programs can be written with minimal 
effort. 

Price: $5100 includes all hardware, software, cables 
and table top enclosure. 

Please call Ronald M. Kramer at 
800-835-3298 or 516-423-3232 



rii 



Circle 249 on Reader Service Card 



ft 



MMC 
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WHOLESALE 
\ PRICES! 




SPECIAL BUY! 

HANDSCAN 

by saba 




Don't confuse Handscan with 
other lowcost scanners on the 
market.. .many deluxe features! 
Never before available at this 
special low price.. .order now! 



Desktop Publisher'sJDream! 

Full-Page Scanner 

bysafca" 

1111 \BiM: 
Pagescan _ _ 

Complete with OCR Software. IBM '"Cfl^ £% 
compatible, same engine as PGS ^M^| ^t 
LS300 & Microtech. Mfg. List $1295 %0%0 W ■ 
• ONE YEAR FACTORY WARRANTY • 



^*S£...99L 




ACP 
Sale 
Price 



6881 

Wore: FOR THIS PRICE YOU 
MUST MENTION THIS AD AT 
TIME OF PURCHASE 




AMAX/Advanced 
286/10 MHz BareBones 

Includes 101-key keyboard, 1.2Mb floppy, floppy/HD 
controller card, OK expands to 1 Meg. 

Call for Custom Configurations,.. 



299. 



Your Choice... 
Advantage AT 
or Rampage AT 



QUMJ&M 
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Reg. $895. Roll-A-Bout 

Computer Workstation 

* One lock secures CPU, printer & programs 
\ • 5-ptug strip w/mstr swtch • Flip-up shelves 
a* Printers up to 24' wide * 1321b. snip wt. 



Silver Quad 7Q 

(Six pak compatible) M ^3i 

• Liberty XT, EMS 79. 

• Quadsprint Accelerator.. 79. 



85Mb Hard Drive 

Includes EDSI AT Controller... 

Special! Upgrade your IBM™ 
a#ia AT or compatible with 
hUU our popular 60 ms 
Uv *9m half-height hard drive. 



20 Mb Hard 
Drive Kit 



OUR N0.1 SELLERS!!! 

Hayes Compatible 

1200 Baud 



Migent® 
Pocket Modem 

We have 1000 units to 
sell... and when they're 
gone, they're gone! This 
popular 1200 Baud pocket 
modem w/o software has 
never been offered at 
such a low price! 



Internal 



49. 



Hayes Compatible 

2400 Baud 





%t& 



"TM 



Sale !!! li 

this has never been offered to the remarketing^^ 
channel by IBM™ before... and we bought big! 8 big 
truckloads of IBM PC,s, expansion boards, memory 
and over 60,000 real IBM software packages...First 
come, first served...call for complete list ! 

• IBM XT/286 1395. • IBM Writing Asstnt.19.95 

• IBM AT/339(0K) 2295. • IBM Filing Asstnt....19.95 

• IBM PC/3270(1Mb) .1295. • IBM Fortran 99.95 

•IBM PC/XT268 788. • IBM Xenix 119.95 

• PC Voice Comm Card 229. • IBM 3270 Emulator 24.95 
•ATExpCardw/512K.149. •IBM 3101 Emulator 69.95 

• Monochrome adaptor .. 49. • IBM Education Series 

•Color adaptor 49. Software, choose Q95 

•AT Prototype board 25. 300 titles from w 

• Synchronous Comm ...send for 16 pg. price list! 
adaptor 49. •Appointment 19. 

• 3270 Exp Card, 1Mb.. 499. • Assett catalog 19. 

• IBM Reporting Asstnt .. 25. • Mailing Labels 19. 

• IBM AT 2MbMemory • Data Edition 1 9. 

Expansion Brd w/OK .... 69. • IBM DOS 1 .0/3.1 from9.95 



External 

7495 



Internal 



95 



95 



External 

11 9 95 



Both are half-cards, with 
software, plug 'n play! 



OfiWONICS" SPECIAL PURCHASE!! 

si 



20 MMHard Card 

288. 



At this low low price, you 
can't afford not to buy 
one. ..our next shipment 
the price will go up... 



IBM™ Filing Assistant BUNDLE-alt 5 pkgs. 99.951 

.. me 1 • IBM Filing Assistant; Reg. $204.00!!! 19.95 

qutm\ • IBM Assistant Executives Solutions(reqs. Filing Ass't) ..24.95 
linecialr IBWl Assistant Accounting Solutions(reqs. Filing Ass't) .24.95 

Rundlel* ,BM Assistant Home Solutions(reqs. Filing Ass't) 24.95 

Qale V ' BWI Doc ument Retrevial Assistant(reqs. Filing Ass't) ....24.95 
g ea i s \ IBM ™ Decision Sedes BUNDLE-atl 4 p kgs. 79.95! 

Xo \ 'IBM Data Edition, Reg. $255.00 24.95 

Ichoosel " IBM Reports+ Edition, Reg. $204.00 ....19.95 

From'. ' IBM Graphs Edition, Reg. $204.00 .......19.95 

1 MBM Plans+ Edition, Reg. $335.00 29.95 



New Flyer 
now ami. 
CALL\ 



Tecmar "Micro RAM" PS/2 

Expand your PS/2 up to 8Mb 

Reg. Retail $439. CQ95 

ACP Sale Price \3%3 

# 734-0003 • While Supply Lasts 




88 

ger Mouse CC95 

itfSrs, charger, reciever, ZbZ ■ n an 
PC Paint WW Re 9- 



Cordless Mouse 

fsjndudes drivers, charger, reciever, 
•Jr-mouse & PC Paint_ 

"Mana 

Includes dri! 
T-mousB & 



95 

Reg. 199.95 



QuickLink IV 4-User LAN 

by Cubix 




Toshiba T-1000 

Modem • Mirror II software £UO»$349. 

Correspondent™ • 2 yr. warranty Holmes Miicrosystems 



• Hayes compatible 

• Mirror II software 



149.95 



Genuine IBM™ 

5.25"Diskettes 

39 95 




iAII disks are from IBM™ and are formatted to PC DOS 
360K DS/DD 5-1/4". Disks are programmed but can easily 
be erased by Deleting Data and reusing the diskettes. 
You get IBM™quality Diskettes for only 390. All disks are 
new, formatted and programmed but never used. 



f AS a DI Si^ 10 • VGA/EGA/HDA comp. 4CQ 
VGA-PLUS *256K on board £03. 

the Performance Leader...Reg. $399, #625-0004. 




Call for complete listing and get deals tike these... 
IBM™ Language Education BUNDLE-any 10 pkgs 129.95 
or IBM ™ Science Education BUNDLE-any 10 pkgs 139.95 



CALL FOR TOSHIBA LAPTOPS!! 

TOSHIBA 

321 SL Sate/ 



PRINTER BARGAIN HUNTERS!!! 




• 4 286 Processors 

• 786K RAM per user(3Mb total) 
•NOVELL CERTIFIED 

• Your PC/AT and 4 terminals give 
you a fast, inexpensive LAN 

Reg. $2800. -4 QUE 
ACP Sale... IU99- 



r^lTITCM ACP's •120d..144*95 
Ul I ILtN Sale! •I80d..169.95 



IBM 2Mb/0K 



OCC Retail 

ZOO. 



Memory Expansion Board 

for AT or ^^ ^^ 
compatibles ■?■! w " ,,e 

Supply 
Lasts! 

512K AT Memory Expansion Board/512K... 1 49. 



Unbelievable 
Low Price... 



hH s 



u: T PP hA * MOT 68881-16 (16 MHz) Coprocessor....188 

m " a ■' ,1 '-Intel 80287-6 (8 MHz) Coprocessor 139 

" RAl 



VGA Package Deal! 



Silicon 
Corner 



Dpr 

DP 8428V-70 1Mb RAM Controllerr 14.95 

• MOT MC 68766C30 EPR0M 29.95 



625. 




IBM(originai)Floppy Disk Drive!!! 

" .Original DS/DD 360K Drives, 5-1/4" 

*"~™ 4%flE Factory Boxed 

t\%MilOSuper Price! 

%J ^0 While Quantities Last 



6 



99 

Qty.5 



Quantity of 
1to4,only 
7.50 each. 



Box of 
10... 



Polaroid® DataRescue T 
IBM DS/DD Gray Disks 

packed by DATARESCUE...Polaroid will 
retreive your data FREE if you lose it! 




Complete package... 
card plus monitor 
I at one low price! 

Low CosL.JHigh Quality!!! 

* 800 x 460 Resolution • IBM software 

► 640 x 480-16 colors • ATI VGA card 

► 320 x 200-256 colors • VGA, EGA, HDA 





99 5 New!. ..from 
RAY-O-VAC® 



ACP's SpeciaJ 
Wholesale Price.. 

AT Replacement Battery 

Direct replacement for AT/286/386 real-time clocks 



449 



"LASERNET" 
8 Port Buffer 

by WestemTelematic Retail $995. 

• 8 Serial Input Ports #400-0076 

• 1 Serial, 1 Parallel Output 

• 256K Buffer expands to 2Mb 
Model PSU-82C Printer Share 



Postscript compatible, Menu-driven, Set-up software 



Software Sate! IBM Writing Ass't,v2 . 59. 



Lotus 1-2-3 ..325. Word Perfect 258. j softwarefn ) 

■ Ventura 499. Excel 299. \stock...call!j 




IVU 

419: 



Multisynch Compatible 

MULTISYNCH 
MONITOR 

ACP's Sale Price! 



for the FASTEST SERVICE order by phone... 

Mail Orders: P.O. Box 17329 Irvine, CA 92713 
Retail: 1310 E. Edinger , Santa Ana, CA 92705 



Advanced Computer Products, Inc. 



AuthorizecMl dealers for Hyundai • AST ■ Epson • Citizen ■ NEC * Okidata • Maxell • Seagate 
Magnavox -"Sony • Toshiba • Sharp • HP • Intel ■ Microsoft • Ventura ■ Aldus • many more... 




«800-F0NEACP 

800-366-3227*714-558-8813 

Customer Service 714-558-1356 



• $25.00 Minimum MAIL ORDER 

• No Surcharge for VISA or Mastercard L 

• Volume purchasing agreements available • Orders subject to availability 

• Pricing subject to change without notice • Supply limlited on certain items 

• ACP Retail store pricing may vary. Not responsible tor typos. 

Limited warranties and other conditions may apply 



Call for Corporate VPA's. 



New Flyer 
now avail. 
CALL). 
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jm a-bus mw;. 




REMOTE DATA 
ACQUISITION AND 
CONTROL 




m (though affordable, powerful and easy to use, the A-BUS I/O system until 
MM recently had a major limitation: it had to be located close to the controlling 
^\ computer. Now two new sehal adapters from Alpha Products have 
removed this restriction. Any computer wiWan RS232port can control the 
A-BUS line of data acquisition and control cards. 
Using standard telephone type cable, the A-BUS system can be located up to 
500 feet away from the computer. With the addition of a Modem the A-BUS 
system can be controlled from anywhere. As with all A-BUS cards, the adapters 
are easily installed and are programmed using standard commands. 



NEW SERIAL 
PROCESSOR 
HAS BRAIN 

\ i / 



v 



mm esides implementing a full A-BUS on a serial port, the low cost SP- 127 
wC A-BUS Serial Processor fills a great need in remote data acquisition. It 
mw includes a complete BASIC interpreter and can run programs indepen- 
dently of the host computer. This distributed processing relieves the host of 
housekeeping chores and low level decision making. The SP-127 can read and 
log data at set intervals for later reviewing or recalling at the host's convenience. 
The Serial Processor, which communicates with any computer through an RS232 
port, includes a complete BASIC interpreter and 32K of memory. Adding a 
Modem turns the SP-127 into a automated remote data and control station. 



THEA-BUS 
ON NETWORK 



Ch 




D! 



■ ■ nique features such as the new "Serial Nodes" greatly expand the 
mj usefulness of the A-BUS. These inexpensive ($49) devices provide the 
%J ability to connect up to 16 complete A-BUS systems to a single serial port 
on any computer. The node also functions as a repeater to increase the reach of 
the adapter beyond the 500 foot limit 

The nodes work in conjunction with the company's SA-129 Serial A-BUS 
Adapter. Plant-wide data collection and control will become widespread thanks 
to the system's low cost, outstanding capabilities, and ease of use. 



ADVANCE IN 

MOTION 

CONTROL 




Seeking new heights in motion control and robotics, Alpha 's Smart Quad 
Stepper Controller outperforms systems costing 5-10 times more. This 
$299 board includes a multitasking microprocessor capable of controlling 
4 stepper motors simultaneously at speeds up to 1000 steps per second. Four 
Axis positioning is perfect for robot arms, positioners, pick and place, etc. 
Commands are intuitive; plain English wads and a forgiving syntax make it easy 
to write (and edit) command sequences. Scaling factors allow for meaningful 
units of your choice, and 32 bit floatingpoint arithmetic ensures accurate 
calculations. The "learn" feature involves storing a series of movements so that 
even a complex sequence can be repeated easily. Alpha's engineers thoughtfully 
included direct drivers fa small motas, and a variety of inputs (limit switches, 
remote keypad, panic button, etc.). 

An SC- 149 can be set up quickly and easily, minimizing development time and 
allowing more effort to be devoted to the rest of the robotic project. 
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A-BUS 




NEW: REMOTE A-BUSI Use the new Serial (RS-232) Adapter or 
Processor to control any A-BUS system. Cards can be up to 500 ft 
away using phone type cable, or of! premises using a modem. Can or 
send for the new A-BUS Catalog which covers all the products. 



, Important , 



All A-BUS Systems: ♦ Come assembled and tested ♦ Include detailed manualswith schematics 
and programming examples ♦ Can be used with almost any language (BASIC, Pascal. C. 
assembler, etc.) using simple "IN" and 'OUT commands (PEEK and POKE on some computers) 
♦ Can grow to 25 cards (in any combination) per adapter ♦ Provide jumper selectable addressing 
on each card ♦ Require a single low cost unregulated 12V power supply ♦ Are usually shipped 
from stock. (Overnight service is avaflable.) 



Classroom to advanced industrial applications. 

Be a Wizard in your Lab, Factory, College, Home... 

It used to be difficult and costly to do process control, robotics, data 
acquisition, monitoring and sensing with your computer. Now the 
low-cost A-BUS system makes it easy to do almost any project you 
can imagine. 

Versatility. A-BUS cards handle most interfacing, from on/off 
switching, to reading temperatures, to moving robot arms, to 
counting events, to sensing switches... 

Adaptability. The A-BUS is modular, allowing expansion well 
beyond your needs. It works with almost any computer, or even as a 
remote data station with the new serial adapters. 

Simplicity. You can start using the A-BUS in minutes. It's 
easy to connect, and software is a breeze to write in any language. 

Reliability. Careful design and rugged construction make the 
A-BUS the first choice in specialized I/O. " 

An A-BUS system consists of: - An A-BUS adapter plugged 
into your computer - A cable to connect the adapter to 1 or 2 
A-BUS function cards. - The same cable will also fit an A-BUS 
Motherboard for expansion to up to 25 cards in any combination. 

___^^_ About Alpha Products 

Founded in 1976 for the purpose of developing low cost I/O devices for personal computers. Alpha 
has grown to serve over 70000 customers in over GO countries. A-BUS users include many of the 
Fortune 500 (IBM. Hewlett-Packard. Tandy, Bell Labs, GM...) as well as most major universities. 
A-BUS products are U.S. designed. U.S. built and serviced worldwide. 
Overseas distributors: England: Caldy Science Assoc. Ltd.. Mereeyside. 051 3427033. 
Australia: Brumby Technologies Pty. Ltd.. NSW. 759 1638. France: Coserm, Rungis, 46 86 64 75 



Inputs, Outputs, etc. 

Analog Input: 8 analog inputs. 0-5.1V in 20mV steps (8 bits). 
0-100 V range possible. 7500 (©nvBrsions/secorvJ . AD-142: $142 

12 Bit A to D: Analog to digital converter. Input range -4V to 
+4V. expandable to 100V. On-board amplifier. Resolution 1mV. 
Conversion time 130ms. 1 channel. (Expand to 8 channels with the 
RE-156card.) AN-146:$153 

Relay Card: 8 individually controlled industrial relays each with 
status LED's (3A at 120VAC contacts. SPST). RE-140: $142 

Reed Relay Card: 8 reed relays (20mA at 60VDC. SPST). 
Individually controlled and latched, with status LEDs.RE-156: $109 

D/A converter: 4 Channel 8 Bit d/a converter with output 
ampfffiefs and separate adjustable references. DA-147: $149 

24 line TTL I/O: Connect 24 input or output signals (TTL Q/5V 
levels or switches). Variety of modes. (Uses 8255A) DG-148: $72 

Digital Input: 8 optically isolated inputs. Input can be 5 to 100V 
voltage levels or switch closures. IN-141: $65 

Digital Output Driver: 8 outputs: 250mA at 12V. Drive relays, 
solenoids, stepper motors, lamps, etc. ST-143: $78 

Clock with Alarm: Powerful clock/calendar. Battery backup. 
Timing to i/ioosec. Alarm relay. LEO and buzzer. CL-144: $98 

Touch Tone Decoder: Each tone is converted Into a number 
which is stored on the board. PH-145: $87 

A-BUS Prototyping card: 4x4.5* card, m accept up to 10 
I.C.S. With power Aground bus. PR-152: $16 

Counter Timer: Three 16 bit counters/timers. Use separately or 
cascadefor long (48 bit) counts. CT-150:$tt2 

Call our appBcatfon engineers to dscuss your project 



Motion Control 

Smart Quad Stepper Controller: The world's finest. 
On board microprocessor controls four motors simultaneously. 
Uses simple English commands like 'MOVE ARM 102 (INCHES) 
LEFT. For each axis, you control coordinates (absolute or rela- 
tive), ramping, speed, units, scale factors, etc. Many inputs for limit 
switches, etc. On the fly reporting of speed, position... Built in 
drivers for small motors (such as MO-103 or 105). SC-149: $299 
Options: ► 5 amp/phase power booster for 1 motor: PD-123: $49 
► Remote "teach" keypadf or direct motor control: RC-121: $54 




> system v 
Adapter in the foreground plugs into PCXT.AT fype slot 

Stepper Driver Kit: For experimenting with stepper motors. 
Includes 2 MO-103 motors and a ST-143 dual driver PA-181: $99 

Stepper Motors: (4 phase, unipolar) 

UO-103: 2V4" dia. w shaft. 7.5°/step, 12V. 5 oz-in torque. $15 

MO-104: r dia. W shaft. 1.8°/step. 5V\ 60 oz-intorque. $45 

UO-105: i.r square. 2 m shaft. 3.75°/step. 12V. 6 oz-in. $15 



A-BUS Adapters 

► Can address 64 ports and control up to 25 A-BUS cards. 

> Require one cable. Motherboard required for more than 2 cards. 

A-BUS Parallel Adapters for: 

IBM PC/XT/AT& compatibles. um one ** or ^ *i AR-133: $69 

Appk ll.lk.lle ?ug> wo *y *« Hfe AR-134: $52 

Commodore 64,128 Rup MoEipvrionPoitonbtt*. AR-139:$48 

TRS-80 Model 102500 u» 40 pin T%*mb*. AR-136: $76 

Model 1 00 (Tandy portable) py& wo a*** on bottom. AR-135: $75 

TRS-80 Model 3.4.4D Y-Catfe Mbtfa i so pin bus iusei AR-132: $54 

TRS-80 Model I Rup Mo « pfaapvtftabui AR-131: $39 

Tandy Color Computers f* rom at it*** or v-c^e AR-138: $49 

A-BUS Cable: Necessary to connect any parallel adapter to 
one A-BUS card or to first mothertKWd. 50 pi ru 3 ft. CA-163: $24 

Special Cable for two A-BUS cards CA-162:$34 

Serial Adapter: Connect A-BUS systems to any RS-232 port 
Allows up to 500 ft from computer to A-BUS. SA-129: $149 

Serial Node: To connect additional SA-129/ A-BUS systems to 
a single RS232 serial port (max 16 nodes). SN-128: $49 

Serial Processor: same as above plus built in BASIC for off- 
line monitoring, logging, decision making, etc. SP-127: $189 
Use SA-129 or SP-127 with modems for remote data acquisition 

Motherboard: Holds up to 5 a-bus cards in sturdy aluminum 
frame with card guides. A sixth connector allows (using cables CA- 
16 1: $12) additional Motherboards to be added. MB-120: $108 

Power Supply: Power pack for up to 4 cards. PS-126: $12 

Complete Catalog Available 
For Orders and Info call (203) 656-1806 
Weekdays from 9 to 5 EST or FAX 203 656-0756 



Ordering Information: We accept Visa. Masterca/d , Checks, and M.O. C.O.D. is $4 extra 
Purchase oites are subject to credit approval. CT resident add 7.5% sales tax. 
Shipping: $4 per order (usually UPS ground). UPS 2nd Day Air: $4 extra Next Day service 
available. Canada: $6 per order (Airmail). Outside US and Canada: Add 10% of order total. 
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JDR Microdevices 

• 30 DAY MONEY BACK GUARANTEE ■ 1 YEAR WARRANTY ON ALL PRODUCTS » TOLL-FREE TECHNICAL SUPPORT 
- COMPLETE CUSTOMER SATISFACTION - SUPERIOR SERVICE - FRIENDLY, KNOWLEDGEABLE SALES STAFF 



STATIC RAMS 




DYNAMIC RAMS 






EPROMS 






PART 


SIZE 


SPEED 


PRICE 


PART 


SIZE 


SPEEO 


PRICE 


PART 


SIZE 


SPEED 


Vpp 


PRICE 


2112 


256x4 


450ns 


2.99 


4116-200 


16384x1 


200ns 


.89 


2708 


1024x8 


450ns 


25V 


4.95 


2114 


1024x4 


450ns 


.99 


4116-150 


16384x1 


150ns 


.99 


2716 


2048x8 


450ns 


25V 


3.49 


2114L-2 


1024x4 


200ns 


1.49 


MK4332 


32768x1 


200ns 


6.95 


2716-1 


2048x8 


350ns 


25V 


3.95 


TC5516 


2048x8 


250ns 


3.95 


4164-150 


65536x1 


150ns 


2.89 


2732 


4096x8 


450ns 


25V 


3.95 


TMM201 6-200 


2048x8 


200ns 


3.25 


4164-120 


65536x1 


120ns 


3.19 


2732A 


4096x8 


250ns 


21V 


3.95 


TMM2016-150 


2048x8 


150ns 


3.29 


4164-100 


65536x1 


100ns 


3.95 


27C64 


8192x8 


250ns 


12.5V 


4.95 


TMM2016-100 


2048x8 


100ns 


4.29 


TMS4164 


65536x1 


150ns 


2.89 


2764 


8192x8 


450ns 


12.5V 


3.49 


HM6116-4 


2048x8 


200ns 


4.95 


TMS4416 


16384x4 


150ns 


8.95 


2764-250 


8192x8 


250ns 


12.5V 


3.69 


HM6116-3 


2048x8 


150ns 


5.95 


41128-150 


131072x1 


150ns 


5.95 


2764-200 


8192x8 


200ns 


12.5V 


4.25 


HM6116-2 


2048x8 


120ns 


6.45 


TMS4464-15 


65536x4 


150ns 


10.95 


MCM68766 


8192x8 


350ns 


21V 


15.95 


HM6116LP-4 


2048x8 


200ns 


5.95 


TMS4464-12 


65536x4 


120ns 


11.95 


27128 


16384x8 


250ns 


12.5V 


4.95 


HM6116LP-3 


2048x8 


150ns 


6.45 


41256-150 


262144x1 


150ns 


12.45 


27128A-200 


16384x8 


200ns 


12.5V 


5.95 


HM6116LP-2 


2048x8 


120ns 


6.95 


41256-120 


262144x1 


120ns 


12.95 


27C256 


32768x8 


250ns 


12.5V 


7.95 


HM6264LP-15 


8192x8 


150ns 


9.95 


41256-100 


262144x1 


100ns 


13.45 


27256 


32768x8 


250ns 


12.5V 


5.95 


HM6264LP-12 


8192x8 


120ns 


10.95 


41256-80 


262144x1 


80ns 


13.95 


27256-200 


32768x8 


200ns 


12.5V 


7.95 


HM43256LP-15 


32768x8 


150ns 


12.95 


HM51258-100 


262144x1 


100ns 


13.95 


27512 


65536x8 


250ns 


12.5V 


11.95 


HM43256LP-12 


32768x8 


120ns 


14.95 


1 MB-120 


1048576x1 


120ns 


34.95 


27C512 


65536x8 


250ns 


12.5V 


12.95 


HM43256LP-10 


32768x8 


100ns 


19.95 


1 MB-100 


1048576x1 


100ns 


37.95 


27C101-20 


131072x8 


200ns 


12.5V 


34.95 



■ CALL TO CONFIRM CURRENT PRICES M 



M CALL TO CONFIRM CURRENT PRICES M 



a CALL TO CONFIRM CURRENT PRICES a 



CO-PROCESSORS 


8087 


5 MHz 99.95 


8087-2 


8 MHz 159.95 


8087-1 


10 MHz 229.95 


80287 


6 MHz 179.95 


80287-8 


8 MHz 249.95 


80287-10 


10 MHz 309.95 


80387-16 


16 MHz 499.95 


80387-SX 


16 MHz 599.95 


80387-20 


20 MHz 799.95 


80387-25 


25 MHz 999.95 




\ 


.# 


^iny 

Ik* \ 5 YEAR 


♦H 


^^r -Ji 


WARRANTY 


INCLUDES MANUAL & SOFTWARE GUIDE 



CALL OUR WHOLESALE DEPT. 
FOR VOLUME QUOTES 



MICROPROCESSORS 



Esaa 



bodo 



8BOO 



6502 

6502A 

6502B 

65C02' 

6520 

6522 

6522A 

6526 

6532 

6545A 

6551 

6551A 

6581 

'CMOS 



2.25 
2.69 
4.25 
7.95 
1.65 
2.95 
5.95 

13.95 
5.95 
3.95 
2.95 
6.95 

14.95 



8031 
8035 
8039 
8052AH 



3.95 
1.49 
1.95 



GBOD 



6800 

6802 

6803 

6809 

68B02 

68B09 

6809E 

68B09E 

6808 

6810 

6820 

6821 

68B21 

6840 

6845 

68B45 

6847 

6850 

68B50 

6852 

6883 

68000 

68020 



1.95 
2.95 
3.95 
2.95 
3.95 
5.99 
2.95 
5.49 
2.49 
1.95 
2.95 
1.25 
1.85 
3.95 
2.75 
4.95 
4.75 
1.95 
1.75 
4.95 
22.95 
9.95 
189.95 



BASIC 


34.95 


8080 


2.49 


8085 


1.95 


8085A-2 


3.75 


8086 


6.49 


8088 


5.99 


8088-1 


12.95 


8088-2 


7.95 


8155 


2.49 


8155-2 


3.95 


8156 


2.95 


8741 


9.95 


8742 


29.95 


8748 


7.95 


8749 


9.95 


8755 


14.95 


80286 


79.95 


80286-8 


249.95 


80286-10 


79.96 



8253 

8253-5 

8254 

8255 

8255-5 

8256 

8257 

8257-5 

8259 

8259-5 

8272 

8274 

8275 

8279 

8279-5 

8282 

8283 

8284 

8286 

8287 

8288 



1.59 
1.95 
2.79 
1.99 
2.49 

15.95 
2.25 
2.49 
1.95 
2.29 
4.39 
4.95 

16.95 
2.49 
2.95 
3.95 
3.95 
2.25 
3.95 
3.95 
4.95 



BBOO 



8203 

8205 

8212 

8216 

8224 

8226 

8228 

8237 

8237-5 

8238 

8243 

8250 

8251 

8251A 



0.00 
3.29 
1.49 
1.49 
2.25 
1.69 
2.25 
3.95 
4.75 
4.49 
1.95 
6.95 
1.29 



1.29 
2.75 
1.69 
4.25 



Z-8U 

Z80-CPU 1.25 
Z80A-CPU 
Z80B-CPU 
Z80A-CTC 
Z80B-CTC 
Z80A-DART 5.95 
Z80B-DART 6.95 
Z80A-DMA 5.95 
Z80A-PIO 1.89 
Z80B-P10 4.25 
Z80A-SIO/0 5.95 
Z80B-SIO/0 1 2.95 
Z80A-SIO/1 5.95 
Z80A-SIO/2 5.95 
Z80B-SIO/2 12.95 
Z8671 BASIC 9.95 



LINEAR COMPONENTS 



TL071 

TL072 

TL074 

TL081 

TL082 

TL084 

LM301 

LM309K 

LM310 

LM311 

LM311H 

LM311K 

LM312H 

LM317T 

LM318 

LM319 

LM323K 

LM324 

LM331 

LM334 

LM335 

LM336 

LM338K 

LM339 

LF347 

LF353 

LF356 

LF357 

LM358 



1.09 
1.95 

.59 

.99 
1.49 

.34 
1.25 
1.75 

.59 

.89 
3.49 
1.75 

.69 
1.49 
1.25 
3.49 

.34 
3.95 
1.19 
1.79 
1.75 
4.49 

.59 
2.19 

.59 



LM380 

LM383 

LM386 

LM393 

LM394H 

LM399H 

TL494 

TL497 

NE555 

NE556 

NE558 

NE564 

LM565 

LM566 

LM567 

NE570 

NE590 

NE592 

LM723 

LM733 

LM741 

LM747 

MC1330 

MC1350 

LM1458 

LM1488 

LM1489 

LM1496 

ULN2003 



5.95 
5.95 
4.20 
3.25 
.29 
.49 
.79 
1.95 
.95 
1.49 
.79 
2.95 
2.50 
.98 
.49 
.98 
.29 



1.19 
.35 



XR2206 

XR2211 

LM2917 

CA3046 

CA3146 

MC3373 

MC3470 

MC3480 

MC3487 

LM3900 

LM3909 

LM3911 

LM3914 

LM3915 

MC4024 

MC4044 

RC4136 

RC4558 

LM1360 

75107 

75108 

75110 

75150 

75154 

75188 

75189 

75451 

75452 

75477 



3.95 
2.95 
1.95 

.89 
1.29 
1.29 
1.95 
8.95 
2.95 

.49 



3.49 
3.99 
1.25 
.69 
1.49 
1.49 
1.49 
1.95 
1.95 
1.95 
1.25 
1.25 
.39 
.39 
1.29 



KiGH-YSECH 
SPOTLIGHT 

HIGH SPEED CMOS 

RUNS COOLER, FASTER AND USES LESS POWER! 

MICROPROCESSOR $13.95 

MICROPROCESSOR $12.95 

COMMUNICATIONSINTERFACE UART $3.95 

INTERFACE TIMER $3.95 

INTERVAL TIMER $6.95 



82C51A 
82C53-5 
82C54 



V-BO SERIES 

SPEED UP YOUR PC BY 10% TO 40%! 
m HIGH SPEED ADDRESS CALCULATION IN HARDWARE 

■ PIN COMPATIBLE WITH 8088 ■ LOW POWER CMOS 

■ SUPERSET OF 8088 INSTRUCTION SET 

V20* 5 MHz 8.95 V20* 8 MHz 10.95 

V20* 10 MHz 12.95 V30 8 MHz 13.95 



SIMM MODULES 



41256A8B-15 256K x 8-BIT 
41256 A8B-12 256K X 8-BIT 
41256A8B-10 256K x 8-BIT 



FOR MAC 150ns $89.00 
FOR MAC 120ns 99.00 

FOR MAC 100ns 129.00 



41256A9B-15 
41256A9B-12 
41256A9B-10 
41256A9B-80 
42100A9B-10 



256K X 9-BIT 
256KX 9-BIT 
256KX 9-BIT 
256K X 9-BIT 
1 MB x 9-BIT 



FOR PC 
FOR PC 
FOR PC 
FOR PC 
FOR PC 



42100A9B-80 1 MB x 9-BIT FOR PC 



150ns 
120ns 
100ns 

80ns 
100ns 

80ns 



$119.00 
129.00 
139.00 
1 59.00 
529.00 
599.00 



PALS 



16L8 


$2.95 


20R4 


16R8 


2.95 


20R6 


16R6 


2.95 


20R8 


16R4 


2.95 


20X8 


20L8 


4.95 





$4.95 
4.95 
4.95 
4.95 



STARTER KIT 

EASYTOUSECUPL 
STARTER KIT. 
PROGRAMS ALL THE 
PAL DEVICES AT LEFT. 
MCT-PAL-SOFT 99.95 



HIGH SPEED CMOS LOGIC 




74HC00 


.21 


74HC244 


.85 


74HCT138 


.35 


74HC04 


.25 


74HC245 


.85 


74HCT139 


.55 


74HC08 


.25 


74HC273 


.69 


74HCT157 


.59 


74HC14 


.35 


74HC367 


.69 


74HCT161 


.79 


74HC32 


.35 


74HC373 


.69 


74HCT240 


.89 


74HC74 


.35 


74HC390 


.79 


74HCT244 


.89 


74HC138 


.45 


74HC374 


.69 


74HCT245 


.99 


74HC139 


.45 


74HC4040 


.89 


74HCT273 


.99 


74HC154 


1.09 


74HCTO0 


.25 


74HCT373 


.99 


74HC157 


.55 


74HCT04 


.27 


74HCT374 


.99 


74HC161 


.65 


74HCT08 


.25 


74HCT393 


.99 


74HC164 


.65 


74HCT32 


.27 


74HCT4040 


.99 


74HC175 


.59 


74HCT74 


.45 


74HCT4060 


1.49 


^ 


STANDARD CMOS LOGIC 




4001 


.19 


4028 


.65 


4069 


.19 


4011 


.19 


4040 


.69 


4070 


.29 


4013 


.35 


4042 


.59 


4081 


.22 


4015 


.29 


4044 


.69 


4093 


.49 


4016 


.29 


4046 


.69 


14411 


9.95 


4017 


.49 


4047 


.69 


14433 


14.95 


4018 


.69 


4049 


.29 


14497 


6.95 


4020 


.59 


4050 


.29 


4503 


.49 


4021 


.69 


4051 


.69 


4511 


.69 


4023 


.25 


4052 


.69 


4518 


.85 


4024 


.49 


4053 


.69 


4528 


.79 


4025 


.25 


4060 


.69 


4538 


.95 


4027 


.39 


4066 


.29 


4702 


9.95 



30 DAY MONEY-BACK GUARANTEE 
TOLL-FREE TECHNICAL SUPPORT 



74LSOO TTL LOGIC 



| 74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS42 
74LS47 
74LS48 
74LS51 
74LS73 
74LS74 
74LS75 
74LS76 
74LS83 
74LS85 
74LS86 
74LS90 
74LS92 
74LS93 
74LS95 
74LS107 

i 74LS109 



.16 
.22 



.26 
.17 
.18 
.28 
.26 



.75 
.85 
.17 
.29 
.24 
.29 
.29 
.49 
.49 
.22 
.39 
.49 
.39 
.49 



74LS112 
74LS122 
74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS166 
74LS169 
74LS173 
74LS174 
74LS175 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74LS240 



.45 
.49 
2.75 
.39 
.39 
.39 
.49 
.39 
.39 
.39 



.39 
.39 
1.49 
.59 
.49 
.35 
.29 
.29 
.39 
.49 
.39 
.49 
.65 
.95 
.95 
.49 
.39 
.39 



.69 
.59 



74LS241 

74LS242 

74LS243 

74LS244 

74LS245 

74LS251 

74LS253 

74LS257 

74LS258 

74LS259 

74LS260 

74LS266 

74LS273 

74LS279 

74LS280 

74LS283 

74LS290 

74LS293 

74LS299 

74LS322 

74LS323 

74LS365 

74LS367 

74LS368 

74LS373 

74LS374 

74LS375 

74LS377 

74LS390 

74LS393 

74LS541 

74LS624 

74LS640 

74LS645 

74LS670 

74LS682 

74LS688 

74LS783 

25LS2521 

26LS31 

26LS32 



.49 
1.29 
.49 
.39 
.79 
.39 
1.98 
.59 



1.49 
3.95 
2.49 
.39 
.39 
.39 
.79 
.79 
.95 
.79 
1.19 
.79 
1.49 
1.95 



3.20 
2.40 
22.95 
2.80 
1.95 
1.95 



7400 SERIES LOGIC 

7400 



7400 
7402 
7404 
7406 
7407 
7408 
7410 
7411 
7414 
7416 
7417 
7420 
7430 
7432 
7438 
7442 
7445 
7447 
7473 
7474 
7475 
7476 
7483 
7485 
7586 
7489 
7490 
7493 



.29 
.29 
.24 



74121 
74123 
74125 
74150 
74151 
74153 
74154 
74157 
74159 
74161 
74164 
74166 
74175 
74367 



.29 
.49 
.45 

1.35 
.55 
.55 

1.49 
.55 

1.65 
.69 
.85 

1.00 



74F/74S 



.35 
.50 
.59 
.35 
2.15 
.39 
.35 



74F0O 

74F02 

74F04 

74F08 

74F10 

74F32 

74F64 

74F74 

74F86 

74F138 

74F139 

74F253 

74F157 



.35 
.35 
.55 
.39 
.55 
.79 
.79 



74F240 
74S00 
74S02 
74S04 
74S08 
74S10 
74S32 
74S74 
74S86 
74S112 
74S124 
74S138 
74S153 
74S157 
74S158 
74S163 
74S175 
74S195 
74S240 
74S241 
74S244 
74S280 
74S287 
74S288 
74S299 
74S373 
74S374 
74S471 
74S571 



1.29 

.29 

.29 

.29 

.35 

.29 

.35 

.49 

.35 

.50 

2.75 

.79 

.79 

.79 

.95 

1.29 

.79 

1.49 

1.49 

1.49 

1.49 

1.95 

1.69 

1.69 

2.95 

1.69 

1.69 

4.95 

2.95 



JDR MICRODEVICES AND THE JDR MICRODEVICES LOGO ARE REGISTERED TRADEMARKS OF JDR MICRODEVICES. IBM. AT, PS/2 ARE TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES. 
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CRYSTALS 



32.768 KHz 

1.0 MHz 

1.8432 

2.0 

2.4576 

3.579545 

4.0 

5.0 

5.0688 

6.0 

6.144 

8.0 

10.0 

10.738635 

12.0 

14.31818 

16.0 

18.0 

18.432 

20.0 

22.1184 



.95 
2.95 
2.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 . 



OSCILLATORS 



MISC. 



1.0MHz 

1.8432 

2.0 

2.4576 

2.5 

4.0 

5.0 

5.0688 

6.0 

6.144 

8.0 

10.0 

12.0 

14.31818 

15.0 

16.0 

18.432 

20.0 

24.0 



5.95 
5.95 
5.95 
5.95 
5.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
1.95 
1.95 
4.95 
4.95 
4.95 
4.95 



ADC0804 
ADC0809 
DAC0800 
DAC0808 
DAC1022 
MC1408L8 
8T28 
8T97 
DP8304 
9334 
9368 
9602 
ULN2003 
MAX232 
MC3470 
MC3487 
AY5-3600 
PRO 



2.99 
3.85 
3.29 
1.95 
5.95 
1.95 
1.29 
.59 
2.29 
1.75 
2.85 
.69 
.79 
7.95 
1.95 
2.95 



POWER SUPPLIES 




DISK 
I CONTROLLERS I 



1771 
1791 
1793 
1795 
1797 
2791 
2793 
2797 
8272 
UPD765 
MB8876 
MB8877 
1691 
t 2143 



4.95 

9.95 

9.95 
12.95 
12.95 
19.95 
19.95 
29.95 

4.39 

4.39 
12.95 
12.95 

6.95 

6.95 A 



INTERSIL 


ICL7107 


10.95 


ICL7660 


1.99 


ICL8038 


3.85 


ICM7207A 


5.95 


ICM7208 


15.95 




UARTS 


AY5-1013 


3.95 


AY3-1015 


4.95 


TR1602 


3.95 


2651 


4.95 


IM6402 


3.95 


IM6403 


9.95 


INS8250 


6.95 



MC146818 5.95 

MM58167 9.95 

MM58174 9.95 

MXM5832 2.95 



VOLTAGE REGULATORS 



APPLE TYPE SUPPLY 

■ WITH APPLE CONNECTOR 

■ +5V@6A, +12V@3A, 
-5V@ 1A,-12V@1A 

PS-A $49.95 

FLOPPY DRIVE SUPPLY 

■ ♦5V@2.5A, +12V@2A, 
-12V@.1A 

■ +5V @ 5A, IF +12 NOT USED 
PS-ASTEC $24.95 

36 WATT POWER SUPPLY 

■ +5V @2.5A, +12V @1.5A 

■ 3 PIN INPUT, 6 PIN OUTPUT 

■ SELECTABLE 110V-220V 
PS-3045 $12.95 

144 WATT MICRO SUPPLY 

■ +5V@18A, +12V@4A, 
-12V @ 500MA 

PS-1554 $29.95 



WIREWRAP 
PROTOTYPE CARDS 



FR-4 EPOXY GLASS LAMINA IE WITH GOLD PLATED EDGE- 
CARD FINGERS AND SILK SCREENED LEGENDS. 




JDR-PR1 
JDR-PR2 

JDR-PR32 
JDR-PR16 
JDR-PR16PK 
JDR-PR16V 

JDR-PR10 
JDR-PR10PK 



7805T 
7808T 
7812T 
7815T 
7905T 
7908T 
7912T 
7915T 
7805K 



.49 
.59 



.59 
1.59 



7812K 
7905K 
7912K 
78L05 
78L12 
79L05 
79L12 
LM323K 



1.39 
1.69 
1.49 
.49 
.49 
.69 
1.49 
3.49 



FULL 1 YEAR 



WARRANTY O/V 
EVERY PRODUCT! 



FOR XT 

WITH +5V AND GROUND PLANE 27.95 
AS ABOVE WITH I/O DECODING LAYOUT29.95 

FOR PS/2 

32 BIT PROTOTYPE CARD 69.95 

16 BIT WITH I/O DECODING LAYOUT 49.95 

PARTS KIT FOR JDR-PR16 ABOVE 15.95 

16 BIT FOR VIDEO APPLICATIONS 39.95 

FOR AT 

16BIT WITH I/O DECODING LAYOUT 34.95 

PARTS KIT FOR JDR-PR10 ABOVE 12.95 



EXTENDER CARDS 

FOR PROTOTYPEDEBUGGING. TESTING 
AND 1ROUBLESHOOTING. 

EXT-8088 XT COMPATIBLE 29.95 

EXT-80286 AT COMPATIBLE 39.95 

EXT-16 MICROCHANNEL16 BIT 69.95 

EXT-32 MICROCHANNEL 32-BIT 99.95 



LM338K 4.49 



OYPASS CAPACITORS 

.01UF CERAMIC DISC 100/5.00 

.01UF-MONO MONOLITHIC 100/10.00 
.1UF CERAMIC DISC 100/6.50 

.1UF-MONO MONOLITHIC 100/12.50 



r BIT RATE GENERATORS * 

MC1441 19.95 COM5016 16.95 

BR1941 4.95 COM8116 8.95 

4702 9.95 MM5307 4.95 



SOLDER STATION 

U LAPP ROVED 

M HEAT SETTING ADJUSTS 

■ TIP TEMPERATURE 

READOUT 

■ REPLACEMENT TIPS | 

AVAILABLE @ $2.95 

163-3C 

*1T£B95 




IOC CONNECTORS/RIBBON CABLE 




DESCRIPTION 


ORDER BY 


CONTACTS 


10 


20 


26 


34 


40 


50 


SOLDER HEADER 


IDHxxS 


.82 


1.29 


1.68 


2.20 


2.58 


3.24 


RIGHT ANGLE SOLDER HEADER 


IDHxxSR 


.85 


1.35 


1.76 


2.31 


2.72 


3.39 


WIREWRAP HEADER 


IDHxxW 


1.86 


2.98 


3.84 


4.50 


5.28 


6.63 


RIGHT ANGLE WIREWRAP HEADER 


IDHxxWR 


2.05 


3.28 


4.22 


4.45 


4.80 


7.30 


RIBBON HEADER SOCKET 


IDSxx 


.63 


.89 


.95 


1.29 


1.49 


1.69 


RIBBON HEADER 


IDMxx 


- 


5.50 


6.25 


7.00 


7.50 


8.50 


RIBBON EDGE CARD 


IDExx 


.85 


1.25 


1.35 


1.75 


2.05 


2.45 


10* PLASTIC RIBBON CABLE 


RCxx 


1.60 


3.20 


4.10 


5.40 


6.40 


7.50 



FOR ORDERING INSTRUCTIONS. SEE D-SUBMINIATURE CONNECTORS BELOW 



D-SUBMINIATURE CONNECTORS 



DESCRIPTION 


ORDER BY 


CONTACTS 


9 


16 


19 


26 


37 


50 


SOLDER CUP 


MALE 


DBxxP 


.45L 


.59 
.69 


.69 
.75 


.69 
.75 


1.35 
1.39 


1.85 
2.29 


FEMALE 


DBxxS 


.49 


RIGHT ANGLE 
PC SOLDER 


MALE 


DBxxPR 


.49 


.69 


- 


.79 


2.27 


-- 


FEMALE 


DBxxSR 


.55 


.75 


— 


.85 


2.49 


— 


WIREWRAP 


MALE 


DBxxPWW 


1.69 


2.56 


- 


3.89 


5.60 


- 


FEMALE 


DBxxSWW 


2.76 


4.27 


- 


6.84 


9.95 


- 


IDC RIBBON CABLE 


MALE 


IDBxxP 


1.39 


1.99 


- 


2.25 


4.25 


- 


FEMALE 


IDBxxS 


1.45 


2.05 


- 


2.35 


4.49 


-- 


HOODS 


METAL 


MHOODxx 


1.05 


1.15 


1.25 


1.25 


- 


- 


PLASTIC 


HOODxx 


.39 


.39 




.39 


.69 


.75 



ORDERING INSTRUCTIONS: 

INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED "XX" OF THE "ORDER BY" 
PART NUMBER LISTED. EXAMPLE : A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE 

DB15PR MOUNTING HARDWARE 59( 



IC SOCKETS/OIP CONNECTORS 



DESCRIPTION 


ORDER BY 


CONTACTS 


8 


14 


16 


18 


20, 


22 


24 


28 


40 


SOLDERTAIL SOCKETS 


xxST 


.11 


.11 


.12 


.15 


.18 


.15 


.20 


.22 


.30 


WIREWRAP SOCKETS 


xxWW 


.59 


.69 


.69 


.99 


1.09 


1.39 


1.49 


1.69 


1.99 
9.95 


ZIF SOCKETS 


ZIFxx 


- 


4.95 


4.95 


- 


5.95 


- 


5.95 


6.95 


TOOLED SOCKETS 
TOOLED WW SOCKETS 
COMPONENT CARRIERS 


AUGATxxST 


.62 


.79 


.89 


1.09 


1.29 


1.39 


1.49 


1.69 


2.49 
5.40 
1.49 


AUGATxxWW 


1.30 


1.80 


2.10 


2.40 


2.50 


2.90 


3.15 


3.70 


ICCxx 


.49 


.59 


.69 


.99 


.99 


.99 


.99 


1.09 


DIP PLUGS (IDC) 


IDPxx 


.95 


.49 


.59 


1.29 


1.49 


- 


.85 


1.49 


1.59 


FOR ORDERING INSTRUC 


TIONS SEE D-SUBMI 


NIATU 


RE C 


ONNE 


CTOf 


1SAB 


OVE 









'SNAPABLE" 
HEADERS 

SNAP APART TO MAKE ANY SIZE 
HEADER. ALL WITH .1" CENTERS 

1 x40 STRAIGHT LEAD .99 

1x40 RIGHT ANGLE LEAD 1.49 

2x40 2 STRAIGHT LEADS 2.49 

2x40 2 RIGHT ANGLE LEADS 2.99 



EPROM ERASERS 

5RECTRONICS CORPORATION 



NEW LOW 
PRICES! 



Model 


Timer 


#ol 
Chips 


lintensity 
(uW/Cm 2 ) 


Unit 
Cost 


PE-140 

PE-140T 

PE-240T 


NO 
YES 
YES 


9 
9 
12 


8,000 
8,000 
9,600 


$89 
S139 
$189 




SHIRT POCKT SIZE! ■ ERASES 
| MOSTEPROMS/EPLDSIN3 MINUTES 
■ ALL SIZES UP TO 4 AT A TIME 
DATARASE II 




LITHIUM BATTERY 



LONG-LASTING 6 VOLT 
BATTERY FOR 286 AND 
386 PCS -MOUNTS JUST 
| ABOUT ANYWHERE! 

M MOTHERBOARD 

CONNECTOR 
■ ADHESIVE VELCRO 

MOUNTING STRIP 
.LITHIUM 6.8V 11.95 




[ SHORT I NO 
BLOCKS 




\COIN TYPE) 
[BATTERY 

LITHIUM-3V 1.95 



HOLDER 
3V-MHW 1.49 



rSOLDERLESS 
3READBDARDS I 



WBU-204-3 1360 TIE PTS 12.95 

WBU-204 1660 TIE PTS 19.95 

WBU-206 2390 TIE PTS 24.95 

WBU-208 3220 TIE PTS 34.95 




PCSOLDERLESS 
BREADBOARDS 




1 62 CLEARLY LABELLED BUS LINES 
I ACCEPTS UP TO 24 14-PIN ICS 
I 1940 TIE POINTS* EXTERNAL 

FEMALE DB25 D-SUB CONNECTOR 

UP-604 $49.95 



GENDER CHANGERS 

GENDER-FF female-female 7.95 

GENDER-MM MALE-MALE 7.95 

GENDER-MF male-female 7.95 

GENDER-NM NULL MODEM 8.95 

GENDER-JB JUMPER BOX 8.95 

GENDER-MT MINITESTER 14.95 

GENDER-VGA DB9-DB15 19.95 

GENDER-9-25 DB9-DB25 4.95 



•/U 



i^~~^t 



RS-B3B 
BREAKOUT BOX 

FOR TROUBLESHOOTING 
SERIAL COMMUNICA TIONS 

m OPEN/CLOSE INDIVIDUAL 
CIRCUITS 

■ 20 JUMPERS CROSS- 
CONNECT ANY 2 
CIRCUITS 

■ 10 LEDS SHOW 
CIRCUIT ACTIVITY 

GENDER-BO 34.95 




JDR MICRODEVICES, 110 KN0WLES DRIVE , LOS GAT0S, CA 95030 
-J LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110 

"3 RETAIL STORE: 1256 SOUTH BASC0WI AVE., SAN JOSE, CA (408) 947-8881 
* HOURS: M-F 9-7 SAT. 9-5 SUN. 12-4 



Terms: Minimum order S10. For shiDDina and 
ground and S4.50 air. Orde 
additional shipping charges— piease contact l 
amount. CA residents must include applicabl> 
to change without notice. We are not responsi 
We reserve the right to limit quantities and to 
All merchandise subject to prior sales. A full 
upon request. Items pictured may only be repi 



ponsible for typogrj 



ORDER TOLL FREE 800-538-5000 
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MICROCOMPUTER 
MARKETING COUNCIL 


ottteDrea 


. Marteuig Assoaewn, Inc 



TOLL-FREE TECHNICAL SUPPORT 




*tZ3 35 



INTERNAL MOD BAUD 

m AUTO DIAL/ ANSWER 

■ SELF TEST ON POWER-UP 

■ FULL OR HALF DUPLEX 

■ TOUCHTONE OR PULSE DIALING 

m HAYES & BELL SYSTEMS COMPATIBLE 

■ MIRROR II COMMUNICATIONS SOFTWARE INCLUDED 
PRO-241 $129.95 
PRO-121 1200 BAUD 1/2 CARD $69.95 
PRO-24M 2400 BAUD FOR PS/2 $249.95 

EXTERNAL B40D BAUD 

m 2400/1200/300 HAYES COMPATIBLE 

■ 8 EASY-TO-READ STATUS LEDS 

■ CALL PROGRESS MONITORING & ADJUSTABLE VOLUME 

■ 2ND PHONE JACK FOR VOICE COMMUNICATIONS 

■ REQUIRES SERIAL PORT & CABLE (OPTIONAL) 
PRO-24E $169.95 
PRO-12E 1200 BAUD EXTERNAL $99.95 

APPLE/MACINTOSH MODEMS 

MACINTOSH 2400 BAUD EXTERNAL AS ABOVE WITH 
CABLE AND PROCOM-M SOFTWARE 
PRO-24EM $199.95 

PRO-24A APPLE II 2400 BAUD MODEM $179.95 

PRO-12A APPLE II 1200 BAUD MODEM $139.95 



POCKET MODEM 



€VC 





YOU'LL NEVER ^ 

BE FAR FROM YOUR 

DATA WITH THIS 6 OUNCE 

HAND-HELD POCKET MODEM 

■ 1200/300 BAUD V BATTERY & AC POWER " 

M SERIAL INTERFACE (DB25) ■ 4 STATUS INDICATORS 

GVC-12P 

GVC-24P 2400 BAUD VERSION $249.95 



KEYBOARDS 



II ,1.1 I 111 i 1 1 n I J LLiJ 



TACTILE FEEDBACK MAXI-SWITCH 

MAX-5339 ENHANCED STYLE (SHOWN) $84.95 

MAX-5060 84 KEY LAYOUT $64.95 

BTC ENHANCED STYLE LAYOUT 

m AUTOSENSE FOR XT OR AT COMPATIBLES 

■ LED INDICATORS ■ AUTO REPEAT FEATURE 

■ SEPARATE CURSOR PAD 

BTC-5339 $79.95 

BTC B4 KEY LAYOUT 

m SOFTWARE AUTOSENSE FOR XT OR AT COMPATIBLES 

■ LED INDICATORS ■ AUTO REPEAT 

BTC-5060 $59.95 

BTC AUDIBLE "CLICK" KEYBOARD 

ENHANCED STYLE. 101 KEY KEYBOARD 
LED INDICATORS ■ AUTO REPEAT 
K103-A $84.95 



DF1 HANDY SCANNER 
400DPI $' 



ALL HANDY SCANNERS 
ARE NOT THE SAME! 

■ INSTANTLY SCANS UP 
TO 4" WIDE IMAGES 

m 100, 200, 300. 400 DPI 
BOTH DIRECTIONS 

■ B&W AND 3 HALF-TONE 
MODES 

32 LEVELS OF GRAY SCALE 

■ HERCULES. CGA AND EGA COMPATIBLE 

■ INCLUDES HALO DPE AND IMAGE EDITOR SOFTWARE 
HS-3000 

OCR-SOFT OCR SOFTWARE $99.95 



LOGITECH HIREZ 
MOUSE 




« 



as 




' NEW LOW 
PRICES! 



HIGH RESOLUTION BUS MOUSE FOR BETTER RESPONSE 
■ 320 DPI ■ INCLUDES DRIVER, TEXT EDITORS POP-UP 
MENUS m NO PAD, POWER SUPPLY OR PORT REQUIRED 
LMOUSE-BH 

LOGITECH 3-BUTTON MOUSE 

PC MAGAZINE EDITORS CHOICE! ALL MODELS HAVE 
SERIAL SUPPORT {COM1/COM2), 200 D.P.I. RESOLUTION, 
LOTUS 1-2-3 SHELL, SELF-INSTALLING SOFTWARE AND 
"POINT EDITOR - 

LMOUSE $74.95 

LMOUSE-P SERIAL MOUSE W/LOGIPAINT $89.95 

LMOUSE-BP BUS MOUSE W/LOGIPAINT $89.95 

LMOUSE-BPBL BUS MOUSE W/PUBLISHER PKG$129.95 
LMOUSE-BPC BUS MOUSE W/LOGIPAINT/CAD $139.95 



S4-HR. OM-LIIME ORDERING! \ 

{408J374S171 

JDR'S ELECTRONIC BULLETIN BOARD OFFERS 
TECHNICAL SUPPORT, CONFERENCING AND MORE 



DATA SWITCH BOXES 



TYPE 



#OFPOS. PARALLEL SERIAL 



PRICE 



PUSHBUTTON 2-WAY 
ROTARY 2-WAY 

ROTARY 3-WAY 

ROTARY 4-WAY 



AB-P AB-S 39.95 

RSP-2P RSS-2S 24.95 

RSP-3P RSS-3S 27.95 

RSP-4P RSS-4S 29.95 




MOLDED COMPUTER CABLES 

HIGH QUALITY GOLD-PLATED CONTACTS; CABLE AND 
CONNECTORS ARE 100% SHIELDED. MOLDED ASSEMBLY. 



CBL-PRINTER PC printer cable 

CBL-PRINTER-25 AS ABOVE 25 FOOT 

CBL-PRINTER-RA rightangle printer 



CBL-DB25-MM 

CBL-DB25-MF 

CBL-9-SERIAL 

CBL-KBD-EXT 

CBL-CNT-MM 

CBL-HD-20 

CBL-HD-34 

CBL-HD-34D 

CBL-FDC-EXT 

CBL-MNT-9 

CBL-MODEM 



DB25 MALE TO DB25 MALE 
DB25 MALE TO DB25 FEMALE 
9 PIN TO 25 PIN SERIAL 
KEYBOARD EXTENSION 

36 PIN CENTRONICS-M/M 
20 PIN HARD DISK CABLE 
34 PIN HARD DISK CABLE 
34 PIN DUAL HARD DISK 

37 PIN EXTERNAL FLOPPY 
9 PIN MONITOR EXTENSION 
DB25 TO DB25 FEMALE 



$9.95 

$15.95 

$15.95 

$9.95 

$9.95 

$6.95 

$7.95 

$14.95 

$3.95 

$4.95 

$6.95 

$9.95 

$6.95 

$7.95 



VGA COMPATIBLE 
PACKAGE $i 



: i i :: -% Vagal 



■ 800 X 560 
MAXIMUM 
RESOLUTION 

■ 640 X 480 IN 
16 COLORS 

■ 320 X 200 IN 
256 COLORS 

■ IBM STYLE 
ANALOG 
MONITOR 

m FULLY VGA, EGA. 
CGA, HERCULES 
& MONOCHROME 
COMPATIBLE 

VGA-PKG 



NEC MULTISYNC II 

m AUTO FREQ ADJUSTMENT ■ RESOLUTION AS HIGH AS 
800 X560 m TEXT MODE & TEXT COLOR * INCL. ADAPTOR 
NEC-MULTI 




$533.35 



JDRMULTI 



$433.35 



m FULL FEATURED MULTISCAN MONITOR WITH UNLIMITED 
COLORS M HIGH RESOLUTION, 14" NON-GLARE DISPLAY 
M AUTO SWITCHING ■ TTLVANALOG VIDEO INPUT 
JDR-MULTI 



EGA MONITOR 



$333.35 



m 720X350 MAXIMUM RESOLUTION ■ .31 MM DOT PITCH 
■ 14" BLACK MATRIX SCREEN ■ 16 COLORS SWIVEL BASE 
EGA-MONITOR 



\EGA SPECIAL - SAVE $50! \ 

BUY THE RELISYS EGA AND THE MCT EGA CARD TOGETHER 
AND SAVE $60.00 JUST $499.00 

RGB MONITOR $273.35 

a COLOR/GREEN/AMBER SWITCH ■ .41 MM DOT PITCH 

■ 640 X 240 RESOLUTION ■ 14" NON-GLARE SCREEN 
M TILT AND SWIVEL BASE 

RGB-MONITOR 

FLAT SCREEN $133.35 

m LOW DISTORTION 14" GLARE-RESISTANT AMBER SCREEN 

■ 720 X 350 MAXIMUM RESOLUTION ■ IBM COMPATIBLE 
TTL INPUT* SWIVEL BASE 

GM-1488 

MONO-SAMSUNG with 12" SCREEN $129.95 



TILT & SWIVEL MONITOR STANDS 



MS-100 

MS-200 5 OUTLETS AND SURGE SUPPRESSOR 



UPRIGHT CASE 



$12.95 
$39.95 



SLEEK UPRIGHT DESIGN SAVES 
SPACE, ADDS STYLE! 

■ ACCOMODATES ALL 
SIZES OF MOTHERBOARDS 

■ 250 W POWER SUPPLY 
INCLUDED 

■ MOUNTS FOR 3 FLOPPY 
& 4 HARD DRIVES 

■ TURBO & RESET SWITCH 

■ SPEED DISPLAY, POWER 
& DISK LED'S 

■ INCL. MOUNTING HARDWARE, 
FACEPLATES & SPEAKER 

CASE-100 

CASE-FLIP FOR 8088 MOTHERBOARDS 

CASE-SLIDE FOR 8088 MOTHERBOARDS 

CASE-70 FOR 286 MOTHERBOARDS 

. CASE-JR MINI-286 W/POWER SUPPLY 




$39.95 

$39.95 

$89.95 

$149.95 . 



POWER SUPPLIES 

ALL OUR POWER SUPPLIES ARE UL APPROVED. 110/220V. 
PS-135 IBM XT COMPATIBLE. 135 WATTS $59.95 | 

PS-150 IBM XT COMPATIBLE. 150 WATTS $69.95 

PS-200 IBM AT COMPATIBLE. 200 WATTS $89.95 j 
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f.44 MB3>/a" DRIVE 



$ggas 



ULTRA HIGH DENSITY 
ALSO WORKS WITH 720K DISKS 
FDD-1.44X BLACK FACEPLATE 
FDD-1.44A BEIGE FACEPLATE 
FDD-SOFT SOFTWARE DRIVER $19.95 

IIS HEIEHT FLOPPY DISK DRIVES 

FD-55B 5-1/4" TEAC DS/DO360K $99.95 

FD-55G 5-1/4" TEAC DS/HD 1.2M $129.95 

M2551A 5-1/4" FUJITSU DS/DD360K $89.95 

M2553K 5-1/4" FUJITSU DS/HD 1 .2M $1 1 9.95 

FDD-360 5-1/4" DS/DD360K $69.95 

FDD-1.2 5-1/4" DS/HD 1.2M $109.95 

MF355X 3-1/2" MITSUBISHI 1.44MB (BLACK) $129.95 

MF355A 3-1/2" MITSUBISHI 1.44MB (BEIGE) $129.95 

FDD-3.5X 3-1/2" DS/DD720K (BLACK) $97.95 

FDD-3.5A 3-1/2" DS/DD720K (BEIGE) $97.95 

TAPE BACK-UP DRIVES 

AR5240X ARCHIVE TAPE DRIVE -XT'S & ATS $369.95 

AR5540A FASTER TAPE DRIVE -AT'S ONLY $369.95 

AR340 40 MB TAPE CARTRIDGES $24.95 

DISKETTES 

N-MD2D BOX OF 10 5-1/4" 360K DS/DD $6.95 

N-MD2H BOX OF 10 5-1/4" 1.2 MB DS/HD $13.95 

N-3.5DS BOX OF 10 3-1/2" 720K DS/DD $1 6.95 

N-3.5HD BOX OF 10 3-1/2" 1 .44 MB DS/HD $49.95 

N-MD2D BULK 360K DS/DD (MIN. 50 DISKS) EA. 49C 

DRIVE ACCESSORIES 

FD-ARAIL MTG. RAILS FOR AT COMPATIBLE $2.95 
FD-55MHW HALF-HEIGHT MOUNTING HARDWARE $2.95 

FD-5Y Y-POWER ADAPTOR FOR DRIVES $2.95 
FD55P BEIGE FACEPLATE FOR TEAC DRIVES $2.95 



cS? Seagate 

Kits include a Seagate hard disk drive, 
drive controller, cables and instructions. 
HDK1T20 20 MB System Kit 
HDKIT30 30 MB System Kit 



SOMbkitSBEB 
30 Mb kit $039 




SIZE 


MODEL 


AVG. 
SPEED 


HT. 


DRIVE 
ALONE 


With MCT Controller 


HDC 


RLL 


AFH 


AFH-RLL 


20MB 


ST-225 


65 ms 


Half 


$225 


$269 


- 


$339 


. ' 


30MB RLL 


ST-238 


65 ms 


Half 


$249 


:;■; - 


$299 


- 


$369 


40MB 


ST-251 


40 ms 


Half 


$379 


$419 


^ :- 


$489 


' V 


40MB 


ST-251-1 


28 ms 


Half 


$469 


$509 


- 


$579 


;p 


60MB RLL 


ST-277 


40 ms 


Half 


$449 


- 


$499 


- 


$589 


30MB 


ST-4038 


40 ms 


Full 


$559 


$603 


:"■■■' - ■■■■■ 


$659 


• 


80MB 


ST-4096 


28 ms 


Full 


$629 


- 


- 


$729 


- 



INBOARD 3BE/PC 




UPGRADE YOUR XT T O A 386 FOR LESS THAN $900 

■ 1 6 MHZ PROCESSOR REPLACES 8088 

■ 1 MB MEMORY INSTALLED 

m EXPAND TO 3 MB WITH PIGGYBACK CARD 

5 YEAR WARRANTY 

PCIB 1200 

PIGGYBACK MEMORY BOARDS 

PCIB1210 I MB INSTALLED $649.00 

PCIB1220 2 MB INSTALLED $1195.00 



"JDR MICRODEVICES IS FIRST CLASS TO DEAL 
WITH, VERY PROFESSIONAL AND FRIENDLY." 
-J.A. COFFIN, ISLESBORO, ME 

"YOUR AVAILABILITY AND WILLINGNESS 
TO ATTEND TO OUR NEEDS WITH PROMPT, 
COURTEOUS PERSONNEL IS GREATLY 
APPRECIATED." 

-DIANE M. DUBOIS, SAN JOSE, CA 

"SHOP-BY-PHONE COMPUTER MAIL ORDER 
HAS NEVER BEEN MORE ENJOYABLE NOW 
THAT I HAD THE GOOD SENSE TO CALL JDR 
"I'MSORRYNOWTHATI WAITED SO LONG." 
-K. BOGGS, PARADISE, CA 



INTERFACE CARDS 

BY MODULAR CIRCUIT TECHNOLOGY 



DRIVE CONTROLLERS 

FLOPPY DISK CONTROLLER 9B3.35 

SINGLE SLOT CONTROL OF 4 FLOPPIES 

■ INTERFACES UP TO 4 FDD'S TO AN IBM PC OR 
COMPATIBLE SUPPORTS DS/DD ANDDS/QDW/DOS3.2 
MCT-FDC 

1.S MBFLOPPY CONTROLLER $69.35 

add versatility and capacity to your xt 

■ smpports2 drives, can mix 360k and 1.2 mb 

■ allows data to flow freely from xt's to ats 
MCT-FDC-1.2 

FLOPPY /HARD CONTROLLER $133.35 

XT SYSTEM SHORT OF SLOTS? THIS CARD FREES ONE UP! 
m INTERFACES UP TO 2 FDD'S & 2 HDDS, CABLING FOR 2 
FDD/1 HDD SUPPORTS BOTH DS/DD &DS/QDW/DOS 3.2 
MCT-FH 

28B/3BEFLOPPY/HARO $143.35 

FLOPPY/ HARD DISK CONTROL N A TRUE AT DESIGN 
M SUPPORTS UP TO 2 360K /720K/ 1 .2 MB FDD'S 

■ SUPPORTS 2 HDDS USING STANDARD TABLES 
MCT-AFH 

HARD DISK CONTROLLER 973. 95 

HARD DISK CONTROL AT AN ECONOMICAL PRICE 

m SUPPORTS 16 DRIVE SIZES INCLUDING 10.20.30 & 40 MB 

DIVIDE 1 LARGE DRIVE INTO 2 LOGICAL DRIVES 

MCT-HDC 

RLL CONTROLLER 9113.35 

TRANSFER DATA 50% FASTER 

■ SUPPORTS UP TO 2 RLL HARD DRIVES 

■ DESIGNED FOR XT COMPATIBLES 
MCT-RLL 

BB6I3B6 FLOPPY/HARD RLL 9133.35 

IMPROVE SPEED AND STORAGE OF YOUR AT COMPATIBLE 
m SUPPORTS UP TO 2 RLL HARD DISCS AND 2 FLOPPIES 

■ SUPPORTS 360/720/ 1 .2 MB FLOPPIES IN 5.25" & 3.5" 
MCT-AFH-RLL 



MULTIFUNCTION CARDS 

MULTI HO FLOPPY CONTROLLER 973.35 

A PERFECT COMPANION FOR OUR MOTHERBOARDS 

SUPPORTS UP TO TWO 360K FLOPPIES. 720K W/ DOS 3.2 

■ SERIAL, PARALLEL. GAME PORT. CLOCK/CALENDAR 
MCT-MI0 

MI0-SERIAL— 2ND SERIAL PORT $1 5.95 

MULTI II OCARD 953.35 

USE WITH MCT-FH FOR MINIMUM OF SLOTS USED 

■ SERIAL PORT. CLOCK/ CALENDAR WITH BATTERY 
m PARALLEL PORT ADDRESSABLE AS LPT1 OR LPT2 
MCT-10 

BBBI3BB MULTIFUNCTION 9133.35 

ADDS UP TO 3 MB OF RAM TO YOUR AT 

■ USER EXPANDABLE TO 1 5 MB OR 3 MB WITH OPTIONAL 
PIGGYBACK BOARD (0K INSTALLED) * INCLUDES SERIAL 
AND PARALLEL PORT 

MCT-AMF 

MCT-AMF-MC PIGGYBACK BOARD $29.95 

AI0- -SERIAL 2ND SERIAL PORT $24.95 

BBB/3BBMULTI HO CARD 953.35 

USE WITH MCT-AFH MINIMUM OF SLOTS USED 

■ SERIAL. PARALLEL AND GAME PORTS USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS 
MCT-AI0 

AI0-SERIAL 2ND SERIAL PORT $24.95 

MEMORY CARDS 

57BK RAM CARD 953.35 

A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 

■ USER SELECTABLE CONFIGURATION UP TO 576K 
m USES 64K & 256K RAM CHIPS (OK INSTALLED) 
MCT-RAM 

EXPANDED MEMORY CARD 9103.35 

2MB OF LOTUS INTEL MICROSOFT MEMORY FOR AN XT 

■ CONFORMS TO LOTUS INTEL EMS USER EXPAND- 
ABLE TO 2 MB CAN BE USED AS EXPANDED OR 
CONVENTIONAL MEMORY, RAMDISK AND SPOOLER 
MCT-EMS 

MCT-AEMS 286/386 VERSION $1 39.95 



DISPLAY ADAPTORS 

MONOCHROME BRAPHICS 953.35 

TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 1-2-3 
PARALLEL PRINTER PORT CONFIGURES AS LPT1 OR 
LPT2 USES VLSI CHIPS TO ENSURE RELIABILITY 
MCT-MGP 



EEA ADAPTOR 



9143.35 



100% IBM COMPATIBLE PASSES IBM EGA DIAGNOSTICS 
256K OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64 
COLORS COMPATIBLE WITH COLOR AND MONO- 
CHROME ADAPTORS HERCULES COMPATIBLE 
MCT-EGA 

COLOR BRAPHICS ADAPTOR 943.35 

COMPATIBLE WITH IBM GRAPHICS STANDARDS 

SUPPORTS RGB. COLOR, & COMPOSITE MONOCHROME 

640/320 X 200 RESOLUTION. LIGHT PEN INTERFACE 

MCT-CG 

MONDBRAPHICS MULT I HO 9113.75 

TOTAL SYSTEM CONTROL FROM A SINGLE SLOT! 

CTRL 2 FLOPPIES, SERIAL. PARALLEL, GAME PORT, 

CLOCK CAL RUN COLOR GRAPHICS SOFTWARE ON A 

MONOCHROME MONITOR 

MCT-MGMI0 

BBB/3BB MONDBRAPHICS HO 933.35 

USE THIS "DO EVERYTHING" CARD TO HOOK UP YOUR 

MONOCHROME MONITOR, PARALLEL PRINTER. MODEM AND 

JOYSTICK AT THE SAME TIME. THE ONLY OTHER CARD 

YOUR SYSTEM NEEDS IS A FLOPPY/HARD CONTROLLER. 

AT COMPATIBLE 

720X348 RESOLUTION, 80 & 132 COLUMN TEXT 

PARALLEL . SERIAL & GAME PORTS 

HERCULES COMPATIBLE MONOGRAPHICS 

INCLUDES SOFTWARE FOR RUNNING COLOR GRAPHICS 

PROGRAMS ON A MONOCHROME MONITOR. 
MCT-MGAI0 




JDR MICRODEVICES 110 KNOWLES DRIVE LOS GATDS CA 95030 Terrns: Minimum order $t0. For shipping and handling include $3.50 for 

jun mionuULVIbLO, I lU MHUVWLCO uniVC, LUO uniUO, Oft 30U0U ground and $4.50 air. Orders over 1 lb and foreign orders may require 

LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110 additional shipping charges-please contact the sales department for th 

uu l ' V vu l *" u uat ' ■•■•-"* '« amount. CA residents must include applicable sales tax. Prices subject 

RETAIL STORE: 1256 SOUTH BASC0M AVE., SAN JOSE, CA (408) 947-8881 v% c E 



HOURS: Nl-F 9-7 SAT. 9-5 SUN. 12-4 
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ORDER TOLL FREE 800-538-5000 
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BUILD YOUR OWN SYSTEM 




OVER 20,000 JDR SYSTEMS HA VE ALREADY 

BEEN BUILT. EASY TO ASSEMBLE IN JUST 2 

HOURS WITH A SCREWDRIVER. 



10 MHz MIIMI-BBG 



$1153.70 



m 12 MHZ MINI-286 MOTHERBOARD • 512K RAM MEMORY 
m MINI-AT CASE WITH POWER SUPPLY 

■ 84 KEY KEYBOARD • MONOCHROME MONITOR 

M 1.2 MB FLOPPY DRIVE • FLOPPY / HARD CONTROL 
m GRAPHICS ADAPTOR 

10 M Hz TURBO BOBB $G3G. SO 

m INCLUDES SERIAL PORT, 2 PARALLEL PORTS, CLOCK/ 
CALENDAR AND GAME ADAPTOR » RUNS COLOR 
GRAPHICS ON A MONOCHROME MONITOR. 

■ MOTHERBOARD ■ 256K RAM MEMORY ■ 135 WATT 
POWER SUPPLY ■ FLIP-TOP CASE • 84 KEY KEYBOARD 
M 360K FLOPPY DRIVE • MONOGRAPHICS I/O CARD 

m MONOCHROME MONITOR 



MEW! MODULAR PROGRAMMING SYSTEM 

.f MODULAR CIRCUIT TECHNOLOGY 

THE IDEAL SYSTEM FOR DEVELOPERS; AN INTEGRATED MODULAR SYSTEM THAT EXPANDS 
AS YOUR NEEDS GROW. ALL THE MODULES USE A COMMON HOST ADAPTOR CARD SO YOU 
NEED JUST ONE SLOT TO PROGRAM EPROMS, PROMS, PALS AND MORE. 



HOST ADAPTOR CARD 



$03.35 



m A UNIVERSAL INTERFACE FOR ALL THE PROGRAM- 
MING MODULES 

m USER SELECTABLE PROGRAMMABLE ADDRESSES 
PREVENT ADDRESSING CONFLICTS 

■ INCLUDES MENU-DRIVEN SOFTWARE PACKAGE 

M INCLUDES MOLDED CABLE 

MOD-MAC 



EPROM MODULE $113.35 

m PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS AND 
EEPROMS FROM 16K TO 1024K 

■ HEX TO OBJ CONVERTER 

M AUTO, BLANK CHECK/PROGRAM/VERIFY 

■ VPP 5. 12.5. 12.75, 1 3, 21 & 25 VOLTS 

■ NORMAL, INTELLIGENT, INTERACTIVE. & QUICK PULSE 
PROGRAMMING ALGORITHMS 

MOD-MEP 

MOD-MEP-4 FOUR-EPROM PROGRAMMER $169.95 
MOD-MEP-8 EIGHT-EPROM PROGRAMMER $259.95 
MOD-MEP-16 SIXTEEN-EPROM PROGRAMMER $499.95 



;*£ 



%#&£ MOTHERBOARDS I oibitalic module 



' TURBO 4.7718 MHz 



935.35 

m XT COMPATIBLE » NORTON SI 1.7 M 4,77 OR 8 MHZ 
OPERATION WITH 8088-2 AND OPTIONAL 8087-2 CO- 
PROCESSOR m FRONT PANEL LED SPEED INDICATOR 
AND RESET SWITCH SET SUPPORTED ■ CHOOSE 
NORMAL/TURBO MODE OR SOFTWARE SELECT 
PROCESSOR SPEED 
MCT-TURBO 
MCT-XMB STANDARD MOTHERBOARD $87.95 

lO MHz SINGLE CHIP $33.35 

m XT COMPATIBLE • NORTON 9 2.1 • USES LESS 
POWER, IMPROVES RELIABILITY • KEY SELECTABLE 
SPEED. 4.77 MHZ OR 10 MHZ ■ 2.3 TIMES FASTER THAN 
A STANDARD • RESET SWITCH, KEYLOCK, & SPEED / 
POWER INDICATORS SUPPORTED 
MCT-TURBO-10 



BD2BG EHO MHz $373.35 

m AT COMPATIBLE* LANDMARK AT SPEED10 MHZ 
M NORTON S! 10.3 ■ 8 SLOTS (TWO 8-BIT. SIX 16- 
BIT) m HARDWARE SELECTION OF 6 OR 10 MHZ 
■ FRONT PANEL LED INDICATOR » SOCKETS FOR 
1MB OF RAM AND 80287 ■ ONE WAIT STATE 
m BATTERY BACKED CLOCK ■ KEYLOCK 
SUPPORTED m RESET SWITCH 
MCT-286 



$133.35 

TESTS TTL. CMOS, DYNAMIC & STATIC RAM 

■ AUTO SEARCH FOR UNKNOWN PART NUMBERS 

■ USER-PROGRAMMABLE TEST PROCEDURES 

MOD-MIC 



PAL MODULE 



$343.35 



m PROGRAMS MMI, NS, Tl 20 & Tl 24 PIN DEVICES 
M BLANK CHECK. PROGRAM, AUTO, READ MASTER, 

VERIFY & SECURITY FUSE BLOW 
MOD-MPL 

PAL PROGRAMMING DEVELOPMENT SOFTWARE 
MOD-MPL-SOFT $99.95 



13MHzMINI-3BG 



$333.35 



m AT COMPATIBLE ■ LANDMARK AT SPEED 13.2 MHZ 

m NORTON SI 11.6 « 6 MHZ. 10 MHz (0/1 WAIT STATE). 

12 MHZ (1 WAIT STATE) ■ ZYMOS ASICS FOR FEWER 

CHIPS, GREATER RELIABILITY* SUPPORTS 51 2K-1024K 

MEMORY > RECHARGEABLE HIGH CAPACITY NI-CAD 

BATTERY « SIX 16-BIT SLOTS, TWO 8-BIT SLOTS 

m MOUNTS IN STANDARD XT CASE 

MCT-M286-12 

MCT-M286 6 /to MHZ MINI 80286 BOARD $299.95 



EPROM 

PROGRAMMER 

$13095 



■ PROGRAMS 27XX AND 27XXX EPROMS UP TO 27512 

■ SUPPORTS VARIOUS PROGRAMMING FORMATS & 
VOLTAGES 

m SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 
OF DIFFERENT SIZES 

■ READ, WRITE. COPY, ERASE CHECK & VERIFY 
M SOFTWARE FOR HEX AND INTEL HEX FORMATS 
MCT-EPROM 



ft 





UNIVERSAL 
MODULE 



$433.33 



m PROGRAMS EPROMS, EEPROMS. PALS, BI-POLAR 

PROMS. 8748 & 8751 SERIES DEVICES 
m PROGRAMS 16V8 & 20V8GALS (GALLIUM ARSENIDE) 

FROMLATTICE. NS.SGS 

■ TESTSTTL, CMOS. DYNAMIC & STATIC RAMS 
M LOAD DISK. SAVE DISK, EDIT, BLANK CHECK, 

PROGRAM, AUTO, READ MASTER, VERIFY & COMPARE 

■ TEXTOOL SOCKET ACCEPTS .3 TO .6" WIDE IC'S FROM 
8-40 PINS 

MOD-MUP 




B74B MODULE 



$173.35 



m PROG. 8741, 8742. 8748. 8749 & 8750 EPROMS & 

PROMS. 
m LOAD DISK. SAVE DISK, EDIT, BLANK CHECK. 

PROGRAM. AUTO. READ MASTER, VERIFY & COMPARE 
m NORMALS INTELLIGENT PROGRAMMING ALGORITHMS 

MOD-MMP 



BI-POLAR MODULE 



$353.35 



m PROG. AMD, MMI. NS, Tl & SIGNETICS BI-POLAR PROMS 
■ LOAD DISK. SAVE DISK, EDIT, BLANK CHECK, 

PROGRAM. AUTO. READ MASTER, VERIFY 
MOD-MBP 



as-* 



S CORNER 






J_ p ect AL 



£NDS 



5/3T/S9 



JDR MICRODEVICES, 110 KN0WLES DRIVE , LOS GAT0S, CA 95030 
LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110 

RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA (408) 947-8881 
HOURS: M-F 9-7 SAT. 9-5 SUN. 12-4 



Terms: Minimum order $10. For shipping and handling include $3.50 for 
ground and $4.50 air. Orders over 1 lb and foreign orders ma — 
additional shipping charges— please contact the sales department iur im 
amount. CA residents must include applicable sales tax. Prices subject 
change without notice. We are not responsible for typographical errors. 
We reserve the right to limit quantities and to substitute manufacturer. 
All merchandise subject to prior sales. A full copy of our terms is 
available upon request. Items pictured may only be representative. 



ORDER TOLL FREE 800-538-5000 



COPYRIGHT 1989 JDR MICRODEVICES 



CONTINENTAL U.S. 
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Circle 6 on Reader Service Card (DEALERS: 7) 



Buy with 



Confidence 



||ll^ 




In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility ? 

• Are manufacturer's warran- 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 



© Direct Marketing Association, Inc. 1988 



Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac- 
curately as you can what 
merchandise you want in- 
cluding brand name, model 
number, catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised. 

• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
o rder, noting exact price in- 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 



This message is brought to you 
by: 

the MICROCOMPUTER 

MARKETING COUNCIL 

of the Direct Marketing 

Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc. 
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Each reference is to the first page of the article or section in which the company name appears 
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A 

ADDISON-WESLEY 
PUBLISHING 51 

1064 ADVANCED PROGRAMMING 

INSTITUTE 209 

1171 ALANTEC 65 

1102 ALSOFT 143 

1166 AMERICAN LIQUID LIGHT 65 

1132 AMIABLE TECHNOLOGIES 82 

APOLLO COMPUTER 11 

1002 APPLECOMPUTER 11,270 

1 163 APPLIED ENGINEERING 65 

1049 ARTISOFT 109 

981 ASHTON-TATE 135 

1150 AST RESEARCH 65 

1066 ASTRAL DEVELOPMENT 97 

AUTODESK 11 

B 
1127 BANYAN SYSTEMS 82 

BATTELLE 11 

1157 BLUE CHIP INTERNATIONAL 65 

1151 BOND WELL INDUSTRIAL 65 

982 BORLAND 

1058 INTERNATIONAL 109, 135 

1117 BROOKS/COLE PUBLISHING 82 

C 

CALERA RECOGNITION 

SYSTEMS 11 

CAMBRIDGE NORTH 

AMERICA 11 

1061 CARRIER CURRENT 

TECHNOLOGIES 97 

1139 CESS COMPUTERS 82 

1040 CHEETAH 

INTERNATIONAL 109,281 

1027 CHUGAI BOYEKI AMERICA 162 

992 CNS 270 

1028 COLORGRAPHIC 

COMMUNICATIONS 162 

1164 COMMAND 65 

1039 COMMODORE BUSINESS 

1168 MACHINES 11,65, 109 

852 COMPAQ COMPUTER 11, 177 

1065 COMPUCOM 97 

COMPUTER CHESS 

ASSOCIATION 11 

COMPUTER SCIENCE PRESS 51 

1111 COMPUTER TIES 82 

1029 CORNERSTONE 

TECHNOLOGY 162 

D 

DATA GENERAL 11 

1107 DATAEASE INTERNATIONAL 82 

1129 DATAPOINT 82 

DELL COMPUTER 281 

1131 DIGITAL COMMUNICATIONS 

ASSOCIATES 82 

1012 DIGITAL EQUIPMENT 11,270 

1007 DIGITALK 270 

1165 DISTRIBUTED PROCESSING 

TECHNOLOGY 65 

E 

EASTMAN KODAK 11 



1 1 22 EFFECTIVE DATA SOLUTIONS .... 82 
1155 ELECTRIM 65 

1030 ELECTROHOME 162 

1031 ELITE BUSINESS 

APPLICATIONS 162 

1022 EVEREX SYSTEMS 129 

F 

FARALLON 11 

FIBER VIEW 11 

1056 FLAGSTAFF ENGINEERING 109 

1125 FORMALSOFT 82 

1130 FOUNDATIONWARE 82 

1154 FTG DATA SYSTEMS 65 

FUJITSU AMERICA 11 

G 

GENERAL ELECTRIC 11 

1134 GENERIC SOFTWARE 82 

1113 GEOCOMP 82 

GO 11 

1108 GOLD HILL COMPUTERS 82 

996 GRAPHAEL 270 

1114 GRAPHICTEXT APPLICATIONS ... 82 

H 

1032 HEWLETT-PACKARD 1 49 , 162 

998 HEWLETT-PACKARD 

LABORATORIES 270 

HITACHI 11 

995 HONEYWELL SYSTEMS AND 

RESEARCH CENTER 270 

989 ICONIX SOFTWARE 

DEVELOPMENT 270 

1170 IDEASSOCIATES 65 

INFOPRO SYSTEMS 11 

1059 INFORMATION STORAGE 109 

987 INFORMIX SOFTWARE 135 

1137 INOVATIC 82 

1033 INTECOLOR 162 

1041 INTEL 109,281 

994 INTERACTIVE SOFTWARE 

ENGINEERING 270 

INTERNAL REVENUE 

SERVICE 11 

1003 INTERNATIONAL META 

SYSTEMS 270 

1045 INTERSTEL 109 

1136 ISICAD 82 

J 

JOHN WILEY & SONS 51 

K 

999 KNOWLEDGE GARDEN 270 

1011 KNOWLEDGE SYSTEMS 270 

1047 KYOCERA UNISON 65, 109 

1156 

L 

1062 LANTANA TECHNOLOGY 97 

1055 LOGITECH INTERNATIONAL 

SA 109 

LSI LOGIC 11 

883 LUGARU SOFTWARE 197 



1023 LUNDEENAND ASSOCIATES ....129 

M 

884 MAGMA SOFTWARE 

SYSTEMS 197 

853 M ANZ AN A MICROSYSTEMS 191 

1 177 M ARQ TECHNOLOGIES 65 

MATHSOFT 11 

1001 MATRIX SOFTWARE 

TECHNOLOGY 270 

1060 MAXIMUM STORAGE 109 

1 133 MENTAL AUTOMATION 82 

1126 MICRO PLANNING 

INTERNATIONAL 82 

1024 MICROGRAFX 149 

1141 MICRORIM 82 

1021 MICROSOFT 11, 109, 129, 149 

1054 

851 MICROSOLUTIONS COMPUTER 

PRODUCTS 191 

MICROTEK 11 

1034 MICROVITEC 162 

MIT PRESS 51 

1035 MITSUBISHI ELECTRONICS 

AMERICA 162 

1119 MODEL SOFTWARE 82 

1128 MODEM CONTROLS 82 

MONTGOMERY SECURITIES 11 

MOTOROLA 11,281 

N 

1036 NANAOUSA 162 

1000 NATIONAL INSTRUMENTS 270 

1105 NCR 274 

1173 NEC AMERICA 65 

1037 NEC HOME ELECTRONICS 

1161 U.S. A 65, 162 

NETWISE 11 

NEW YORK INSTITUTE OF 

TECHNOLOGY 11 

NEXT 11,265 

NKR RESEARCH 11 

1140 NOSTRADAMUS 82 

984 NOVELL 11, 135 

O 

1044 OASIS SYSTEMS/FTL GAMES 109 

993 OASYS 270 

853 OGIVAR TECHNOLOGIES 177 

1174 ONSET COMPUTER 65 

1013 ONTOLOGIC 270 

983 ORACLE 11, 135 

1010 OREGON SOFTWARE 270 

OSBORNE MCGRAW-HILL 51 



1008 PARCPLACE SYSTEMS 11, 270 

1052 PAUL MACE SOFTWARE 109 

1118 PHASE THREE LOGIC 82 

PIXAR 11 

851 PRECISION 221 

PRENTICE-HALL 11 

1046 PRIAM 109 



1042 QUARTERDECK OFFICE 

SYSTEMS 109 
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1053 QUICKSOFT 97, 109 

1063 

R 

1115 RAINBOW BRIDGE 

SOFTWARE 82 

1158 RICOH 65 

1124 ROBOTRONICS 82 

S 

SAK TECHNOLOGIES 11 

997 SERVIO LOGIC 

DEVELOPMENT 270 

SILICON GRAPHICS 11 

1138 SKISOFT PUBLISHING 82 

1116 SOFT WAREHOUSE 82 

1 106 SOFTBRIDGE MICROSYSTEMS ... 82 
1101 SOFTVIEW 143 

SOFTWARE PUBLISHING 11 

881 SOLUTION SYSTEMS 197 

1160 SONY OF AMERICA 65 

STANFORD UNIVERSITY 11 

1004 STEPSTONE 270 

1051 STERLING CASTLE 

SOFTWARE 109 

1123 STRADEWARE 82 

SUN MICROSYSTEMS 11 

1176 SWISSCOMP 65 

1048 SYMANTEC 109 

852 SYSGEN 191 

T 

1043 TANDON 109 

TANDY 11 

1159 TAXANUSA 65 

991 TEKTRONIX 270 

TEXAS INSTRUMENTS 11,281 

1006 TGSSYSTEMS 270 

1162 THECOMPLETEPC 65 

988 THE WHITEWATER 

1038 GROUP 109,270 

1026 3COM 149 

1025 TORUS SYSTEMS 149 

1172 TOUCHBASE SYSTEMS 65 

1005 TRAVELING SOFTWARE .... 109, 270 
1050 

1106 TWINHEAD 

INTERNATIONAL 274 

U 

882 UNIPRESS SOFTWARE ..197 

1175 UNIVERSAL VECTORS 65 

UNIVERSITY OF GEORGIA 11 

V 

VENTANA PRESS 51 

W 

1153 WANG MICROSYSTEMS 65 

WAVEFRONT TECHNOLOGIES .... 1 1 

1 169 WESTERN DIGITAL IMAGING 65 

1 167 WILLOW PERIPHERALS 65 

WOHL ASSOCIATES 11 

985 WORDPERFECT 135 

986 WORDTECH SYSTEMS 135 

1152 WYSE TECHNOLOGY 65 



990 XEROX SPECIAL INFORMATION 

SYSTEMS 270 



1057 ZENITH DATA SYSTEMS 109 

1009 ZORTECH 270 



COMING UP IN BYTE 

PRODUCTS IN PERSPECTIVE: 

In the front of the April BYTE will be Microbytes, What's New, and Short 
Takes. We've scheduled hands-on looks at SideKick for Presentation 
Manager, PhotoMac, Sharp's Wizard, Discus Rewritable, DOSTALK, 
System Sleuth, and Disk Technician Advanced. 

April's Product Focus will be on uninterruptible power supplies. Since we 
ran a two-part series on UPSes last year, we've been deluged with inquiries 
and requests for more information. Responding to reader demand, the 
BYTE Lab has taken a look at a dozen units designed to spare your equipment 
from the vicissitudes of the power grid. 

System reviews include the CompuStar from Wells American, which offers 
a dual-bus option and your choice of CPUs. Additionally, we'll look at the 
new Compaq Deskpro 386/20E. 

Hardware reviews currently in the lineup include Sharp and Howtek color 
scanners for the Mac and three fax modems for the Mac. 

Software reviews on tap include Theos 386, a multitasking operating 
system from Theos Software; and Extend, a simulation toolkit from Imagine 
That. 

Application reviews include two families of products for the Mac- 
statistical packages and presentation software. 



IN DEPTH: 

Computer-aided software engineering is April's topic. Articles will 
include an overview by Michael Gibson, an attempt to define the parameters 
of the discipline by Capers Jones, and a discussion of the most widely used 
methodologies by their principal proponents and inventors: Chris Gane, Ed 
Yourdon, Peter Chen, Ken Orr, and Larry Constantine. Also, the case for 
and against CASE will be the subject of an article by Robert Mcllree. 



FEATURES: 



This section will contain the 
Hands On articles, Brett Glass's 
Under the Hood and Rick 
Grehan's Some Assembly 
Required. Brett will be 
discussing BlOSes, while Rick 
will present a binary-coded- 
decimal floating-point package. 



SPECIAL SUPPLEMENT: 

The April issue will also contain 
a special supplement on 
graphics. It will contain articles 
on the following subjects: the 
RenderMan standard; ray 
tracing; scientific visualization, 
editing techniques, and graphics 
interface standards; and a 
comparison of the Mac II, the 
Amiga, and the IBM PS/2 as 
graphics-capable personal 
computers. 



MARCH 1989 -BYTE 335 



READER 
SERVICE 



To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor- 
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 

* Correspond directly with company. 
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440 LOGIC PROG. ASSOC. . . . 96IS-24 

156 MATHSOFT 67 

200 PATTON & PATTON 116 

235 SPECTRUM... 81 

237 STATSOFT 47 

238 STSC(STATGRAPHICS) 199 

239 SUNFLEX 151 

240 SUNFLEX 151 

242 SYSTAT 208 

243 SYSTAT 208 



333 



IBM/MSDOS-CAD 



19 AMERICAN SMALL BUS. COMP.137 

34 AUTODESK 101 

65 COMPUTER RESOURCE TECH. 173 
270 WINTEK 5 

334 IBM/MSDOS-LAN 

75 DATA TRANSLATION 61 

552 NETLOGIC, INC 96M/AT-7 

335 IBM/MSDOS— GRAPHICS 

252 TORCH TECHNOLOGY 53 

336 IBM/MSDOS-LANGUAGES 

9 2500AD SOFTWARE 132 

36 AVOCET SYSTEMS 127 

49 BORLAND INT'L 69 

50 BORLAND INT'L 69 

* CALEND 96IS-21 

521 COMPUTER TIES 96PC-2 

85 DIGITALK 230 

97 ELLIS COMPUTING 122 

424 FORTH SYSTEMS 96IS-36 

116 HAMMERLYCOMP.SERVICES 213 

138 JENSEN & PARTNERS 121 

145 LAHEY COMPUTER 180 

1 48 LOGICAL DEVICES 310 

149 LOGICAL DEVICES 310 

* MICROSOFT 13 

* MICROSOFT 15 

* MICROSOFT 106,107 

205 POLYTRON 43 

295 SAIC 271 



337 



IBM/MSDOS-UTILITIES 



21 ANNABOOKS 315 

33 ATRON 64 

47 BLAISE 33 

52 BUMBLEBEE SOFTWARE 54 

* CNS 102 

413 COMPUSENSE LTD 960S-34 

72 CURTIS, INC 271 

80 DEPARTMENTAL TECH 203 

107 FUTURE COMPUTER SYS. ...103 

108 FUTURE COMPUTER SYS. ... 103 

113 GOLDEN BOW 138 

499 GOLDEN BOW SYSTEMS 96NE-20 
522 GOLDEN BOWSYSTEMS 96PC-1 
551 GOLDEN BOW SYSTEMS96M/AT-1 
116 HAMMERLYCOMP.SERVICES213 
120 HITECHEQUIPMENTCORP. .318 

401 IX I LIMITED 96IS-40 

430 IAR SYSTEMS 96IS-23 

141 KNOWLEDGE GARDEN 259 

157 MATRIX 233 

179 MIX SOFTWARE 291 

542 O.S. ASSOCIATES 96MW-3 

543 O.S. ASSOCIATES 96MW-3 

203 PERISCOPE 117 

294 QUARTERDECK 263 

469 SOFTWARE DIRECTIONS 96IS-47 
510 S0FTWAREB0TTLINGC0. . . 96NE-19 
258 TURBO POWER 118 

* VERMONT CREATIVE 10 

291 WHITEWATER GROUP 244 

288 ZORTECH 239 

338 IBM/MSDOS COMMUNICATIONS 

57 COEFFICIENT SYSTEMS 112 

495 COMMUNICATION RES. GRP. . 96NE-10 

550 COMMUNICATION RES. GRP. 96M/AT-3 

88 DIVERSIFIED COMP. SYS. ... 322 

140 KEA SYSTEMS 223 

197 PALLADIAN TECHNOLOGIES . 320 

339 OTHER— LANGUAGES 

* BINARY TECHNOLOGY 322 

199 PARCPLACE SYSTEMS 95 

276 Z WORLD 324 

340 OTHER-CROSS DEVELOPMENT 

* SOFTWARE DEV.SYS 99 

260 UNIVERSALCROSS.ASSEMB.318 



341 MAIL ORDER/ 
RETAIL 

8 2001 SALES 40 

518 3-F ASSOCIATES 96PC-3 

476 4 GUYS COMPUTERS ....96SO-9 

519 4 GUYS COMPUTERS 96PC-7 

535 4 GUYS COMPUTERS . . 96MW-4 

14 ADVANTAGE SOFTWARE .... 131 
17 ALTEX 308 



494 APPLIED PROG.ELEC. . . . 96NE-9 

37 A.C.P 325 

20 A.N. WHOLESALES RETAIL .320 
39 B & B ELECTRONICS 324 

* BUYERS MART 294-304 

* CALIFORNIA DIGITAL 323 

58 COMPACT DISK PRODUCTS . . 180 

538 COMPARE COMPUTERS96MW-6.7 

539 COMPARE COMPUTERS96MW-6.7 

59 COMPUCLASSICS 119 

61 COMPUSAVE 309 

63 COMPUTER FRIENDS 46 

64 COMPUTER MAIL ORDER . . 78,79 
479 COMP. MASTERS OF AUG.96SO-1 1 

66 COMPUTER SURPLUS STORE 310 
488 COMPUTER TERMINAL. 96SO-6.7 
514 COMP. TERMINAL . . . 96NE-12.13 

67 COMPUTERLANE 317 

68 CONTECH 313 

86 DISKCOTECH 316 

87 DISKETTE CONNECTION ....313 
93 DYNAMIC ELECTRONICS ....318 

498 ELEC. DISCOUNTERS... 96NE-11 
102 EXECUTIVE PHOTO & SUPPLY 133 
428 GREY MATTER 96IS-44 

117 HARD DRIVES INT'L 195 

118 HARD DRIVES INT'L 195 

1 26 IC EXPRESS 322 

128 INMAC 24 

135 JADE 321 

136 JAMECO 306,307 

501 JASMINE COMP.SYS. . . . 96NE-15 

6 J.D.R 328-332 

7 J.D.R 328-332 

143 LA COMPUTER 314 

144 LACOMPUTER 314 

M22 MAC FRIENDS MAC31 

505 MANCHESTER EQUIP. . . . 96NE-1 

441 MAYFAIR MICROS 96IS-43 

161 MEAD COMPUTER 319 

164 MEGASOFT 322 

166 MERRITT COMPUTERS 309 

442 MICRO TECHNOLOGY.. . 96IS-39 

525 MICRO UNIVERSE 96PC-4 

168 MICROPROCESSORS UNLTD. 324 

171 MICROSTAR 312 

172 MICROSTAR 312 

* MICROWAY 147 

174 MICROWAY 187 

180 MONTGOMERY GRANT 141 

181 MR. BOOKS, INC 60 

182 M.H.I 305 

188 NITRO MICRO 123 

202 ONLINE STORE 264 

195 PACIFIC COMPUTER 311 

196 PACIFIC COMPUTER 311 

201 PC NETWORK 218,219 

486 PD SOFTWARE HOUSE . . 96SO-16 

507 PD SOFTWARE HOUSE. . . 96NE-8 
206 PRECISION DATA PROD 324 

* PRINTERS PLUS 96SO-15 

208 PROGRAMMER'S PARADISE62.63 

209 PROGRAMMER'S SHOP 112 

508 P.C. LINK CORP 96NE-5 

527 REASONABLE SOLUTIONS 96PC-5 
224 SABINA INTERNATIONAL .... 315 
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Inquiry No. Page No. 

227 SCHWAB COMP 313 

531 SEVERE DISCOUNTERS.. 96PC-8 

228 SHAMROCK 113 

232 SN'W ELECTRONICS 204 

* SOFTLINE CORPORATION 96IS-35 

452 SOFTWAVE APS 96IS-38 

M17 SOFTWARE EXCITEMENT.. MAC7 

282 SURAH 315 

244 S-100 150 

250 TELEMART 269 

251 TELEMART 269 

487 UNDER-WARE ELEC 96SO-3 

512 UNDER-WARE ELEC 96NE-17 

530 UNDER-WARE ELEC 96PC-11 

464 USA SOFTWARE 96IS-5 

267 WAREHOUSE DATA 1 60,161 

268 WAREHOUSE DATA 160,161 

513 WESTWOOD COMPUTER . 96NE-4 
544 Y.E.S. MULTINATIONAL, INC. . 96MW-1 

MISCELLANEOUS 

193 ON TARGET ASSOC 311 



Inquiry No. Page No. 
225 SAFEWARE 322 



342 EDUCATIONAL/ 
INSTRUCTIONAL 

11 ACMSIGGRAPH89 237 

450 BIX 272,273 

515 BOSTON UNIVERSITY .... 96NE-3 

* BYTE PUBLICATIONS ... 96IS-72 

* BYTE BACK ISSUES 304 

283 BYTE BITS 310 

53 BYTE BOOKCLUB 241 

* BYTE PUBLICATIONS 182 

* BYTE PUBLICATIONS . . . 226,227 

* BYTE SUB. MESSAGE 110 

* BYTE SUB. MESSAGE ... 96IS-24 

* BYTE SUB. SERVICE 240 

* BYTE TIPS 96M/AT-2 

* BYTE TIPS 96PC-8 

* BYTE TIPS 96SO-10 



Inquiry No. Page No. 

* BYTEWEEK/NEWSLETTER ... 225 
62 COMPUTER BOOK CLUB ....257 

* COMPUTERS FOR THE BLIND96M/AT-4 
73 CYBER RESEARCH 322 

302 CE.T.D.C, INC 286 

418 CE.T.D.C, INC 96IS-61 

289 GEYSER INFORMATICS 154 

523 INTERFACE GROUP 96PC-6 

439 LANGUAGE TECHNOLOGY96IS-26 
' MACMILLAN BOOK CLUBS, INC. . 48,49 

159 MCGRAW-HILLCEC 192AB 

160 MCGRAW-HILL NRI 32AB 

509 ROCHESTER INST. OFTECH. . 96NE-14 
M16 SCOTT FORESMAN& CO.. MAC12 
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Page No. 



343 



DESKTOP 
PUBLISHING 



204 PERSONALTEX 44 



344 



RECRUITMENT 



APPLE COMPUTER 202 

DIGITAL EQUIPMENT CORP. . . 96PC-9 
MICROSOFT 142 



345 



OPERATING 
SYSTEMS 



83 DIGITAL RESEARCH 50 

84 DIGITAL RESEARCH 50 

1 31 INTERACTIVE SYSTEMS ....... 7 

139 KADAK 216 

213 QUANTUM SOFTWARE 87 

286 SANTA CRUZ OPERATION ....83 

287 SANTACRUZOPERATION ..,.83 
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SEND FOR YOUR 
READER I.D. CARD 



BYTE READERS!* 

■ 

Use BYTE's Telephone Inquiry Processing System 

Using TIPS can bring product information as much as 10 days earlier. 



If you are a new Reader or have lost your I.D. Card, circle #1 on the Reader Service Card. 
We will immediately send your personal TIPS Reader I.D. Card. 



GET PREPARED 



2) Write your Reader Number, as printed on your Reader I.D. Card, in boxes in Step 5 below. 
(Do not add 0's to fill in blank boxes) 

3) Write numbers for information desired in boxes in Step 7b below. 
(Do not add 0's to fill in blank boxes.) 



CALL TIPS 



4) Now, on a 'IbuchTbne telephone dial: (413) 637-3170 and wait for voice commands. 



ENTER YOUR 

I.D. AND 

ISSUE NUMBERS 



5) When TIPS says: "Enter Reader Number" 

(Enter by pushing the numbers and # - symbols enclosed in the boxes on telephone pad 
ignoring blank boxes) 

Enter DDDDDDDDiffl 

6) When TIPS says "Enter magazine code & issue code" 
Enter ffliS™ 



ENTER YOUR 
INQUIRIES 



7a) When TIPS says "Enter (next) Inquiry Number" 

Enter one inquiry selection from below (ignore blank boxes) 

b) Repeat 7a as needed (maximum 17 inquiry numbers) 



DDDD11 
DDDDfflffl 
DDDDli 
DDDDlffl 
DDDDiffl 



DDDDfflffi 
DDDDli 
DDDDfflffl 
DDDDfflffl 



lO.DDDDfflffl 

11. DDDDfflffl 

12. D D D D ffl ffl 

13. D D D D ffl ffl 



14. D D D D ffl ffl 

15. D D D D ffl ffl 

16. D D D D ffl ffl 

17. D D D D ffl ffl 



END SESSION 8) End session by entering ffl ffl 

9) Hang up after hearing final message 
If you need assistance, call (603) 924-9281. 




If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-525-5003. 
♦Domestic and Canadian Only! 
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INFORMATION 



Want More Information About the Products and Advertisers Featured in this Issue? 



a 



Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you. 



a 



Check all the appropriate answers to 
questions "A" through "C". 




Print your name and address 
and mail. 



Fill out this coupon carefully. PLEASE PRINT. 



Nams 



Title 



(- 



Phone 



Company 



Address 



City 

A. What is your level of 
management responsibility? 

1 □ Senior-level Management 

2 □ Other Management 

3 □ Non-Management 

B. What is your primary job 
function/principal area of 
responsibility? (Check one.) 

1 □ Administration 

2 □ Accounting/Finance 

3 □ MIS/DP/Information Center 

4 □ Product Design and 

Development 

5 D Research and Development 

6 □ Manufacturing 

7 D Sales/Marketing 

8 □ Purchasing 

9 □ Personnel 

10 □ Education/Training 

11 □ Other: 



State 



Zip 



2 □ Computer Retail Stores 

3 □ Consultants 

4 D Service Bureau/Planning 

5 □ Distributor/Wholesaler 

6 □ Systems House/ 

Integrator/VAR 

7 □ Other: 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 
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27 
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29 
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37 


39 
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41 
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68 
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70 
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74 


75 


76 


77 


78 


79 


60 


81 


62 


63 
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85 


86 


67 
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89 


90 
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96 


97 


98 


99 
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132 
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136 


137 


138 


139 


140 
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144 


145 


146 
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149 


150 
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153 
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159 
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165 


166 


167 


168 
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171 


172 


173 


174 


175 


176 


177 


178 


179 


180 


181 


182 


183 


184 


185 


186 


187 


188 


189 


190 


191 


192 


193 194 


195 


196 


197 


198 


199 


200 


201 


202 


203 


204 


205 


206 


207 


208 


209 


210 


211 


212 


213 


214 


215 


216 


217 


218 


219 


220 


221 


222 


223 


224 


225 


226 


227 


228 


229 


230 


231 


232 


233 


234 


235 


236 
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238 


239 


240 


241 
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245 


246 


247 


248 


249 


250 
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255 
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257 
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260 


261 
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268 


267 


268 


268 


270 


271 


272 


273 


274 


275 


276 


277 


276 


279 


280 


281 


282 


283 
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285 


296 


287 


286 


289 


290 
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282 
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284 


295 


286 


297 


286 


299 


300 


301 
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304 
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306 


307 


308 


309 
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311 
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313 


314 


315 


316 
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319 
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323 
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329 
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343 
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354 


355 


356 


357 


356 


356 


380 


3S1 


362 


363 


364 


365 


366 


387 


366 


369 


370 


371 


372 


373 


374 


375 


378 


377 


378 


378 


360 


3S1 
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363 
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365 


366 


367 


368 


369 


390 


391 


392 


393 


394 


395 


396 


397 


398 


399 


400 


401 


402 


403 


404 


405 


406 


407 


408 


409 


410 


411 
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414 


415 


416 


417 


418 


419 


420 


421 


422 


423 


424 


425 


426 


427 


428 


429 


430 


431 
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433 


434 


435 


438 


437 


436 


439 


440 


441 


442 


443 


444 


445 


446 


447 


448 


448 


450 


451 


452 


453 


454 


455 


458 


457 


456 


459 


460 


461 


462 


453 


454 


465 


406 


467 


469 


469 


470 


471 


472 


473 


474 


475 


478 


477 


476 


479 


460 



C. Please indicate your 
organization's primary business 
activity: (Check one.) 
Computer-Related Businesses: 

t D Manufacturer (Hardware, Software) 



Non-Computer-Related Businesses: 

8 □ Manufacturing 

9 □ Finance, Insurance, 

Real Estate 

10 □ Retail/Wholesale 

11 □ Education 

12 □ Government 

13 □ Military 

14 □ Professions (Law, 

Medicine, Engineering, 
Architecture) 

15 D Consulting 

16 □ Other Business Services 

17 □ Transportation, 

Communications, Utilities 

18 □ Other: . 




MARCH 
IRSD002 



721 722 723 724 725 726 727 728 729 730 731 
751 752 763 754 756 7S5 757 766 759 780 781 
761 782 783 784 766 766 797 788 789 790 791 
811 812 813 814 815 816 817 818 819 820 821 
641 842 843 644 645 648 847 648 849 850 651 
671 872 673 874 675 878 677 876 879 680 661 
901 902 903 904 905 906 907 908 909 910 911 
931 932 933 934 935 936 937 936 939 940 941 
961 982 963 964 965 966 967 968 969 970 971 
991 992 993 994 995 996 997 998 99910001001 
1021 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031 
1051 1052 1053 1054 1055 10561057 1058 1059 1080 1061 
1081 1082 1083 1084 1065 1086 1087 1068 1089 1090 1091 
11111112111311141115111611171118111911201121 
1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 
1171117211731174117511761177 1178117911801181 



732 733 734 735 736 737 738 739 740 741 


742 743 


744 


745 748 747 748 749 750 


782 763 784 765 766 767 766 789 770 771 


772 773 


774 


775 776 777 77B 779 780 


792 793 794 796 796 787 789 789 800 801 


802 803 


604 


805 806 807 808 809 810 


822 823 824 825 826 827 828 829 830 831 


832 633 


834 


835 836 837 638 B39 840 


852 853 654 855 856 857 856 859 680 661 


662 863 


864 


685 688 867 688 688 870 


662 683 864 665 666 667 666 666 680 891 


892 893 


894 


895 696 897 898 688 600 


912 913 914 915 916 917 918 919 920 921 


922 923 


924 


925 926 927 928 929 930 


942 943 944 945 948 947 946 949 950 951 


952 953 


954 


955 950 957 950 950 960 


972 973 974 975 976 977 976 979 960 981 


982 963 


984 


965 986 967 968 989 990 


1002 1003 1004 1005 1006 1007 1008 1009 1010 1011 1012 1013 10141015 1016 10171018 1019 1020 


1032 1033 1034 1035 1036 1037 1038 1039 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 


1062 1063 1084 1085 1066 1067 1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 1078 1079 1080 


1092 1093 1094 1095 1096 1097 1098 1099 1 100 1101 1102 1103 1104 1 105 1106 1107 1108 1109 1110 


1122112311241125112611271128112911301131 11321133 11341135 1136 1137113811391140 


1152 1153 1154 1155 1156 1157 1158 1159 11601161 11621163 1164 


1165 11661167 116811691170 


118211831184 1185 11861187 1168 1189 11901191 119211931194 11951196119711981199 1200 
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Please send me one year of B YTE Magazine for $24. 95 and bill me. Offer valid in U. S. and possessions only. 
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INFORMATION 



Want More Information About the Products and Advertisers Featured in this Issue? 



a 



Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you. 



9 



Check all the appropriate answers to 
questions "A" through "C". 



a 



Print your name and address 
and mail. 
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Fill out this coupon carefully. PLEASE PRINT. 



Name 



Title 



( )- 

Phone 



1 


2 
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10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


3S 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


48 


47 


48 


49 


50 


51 


52 


53 


54 


55 


58 


57 


58 


59 
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61 


62 


83 


64 


85 


66 


67 


68 


69 


70 


71 


72 
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74 


75 


76 


77 


78 


79 
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61 


62 


83 


84 


85 


86 


67 


68 


69 


90 


91 


92 
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94 


95 


96 


97 


98 


99 
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141 
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159 
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179 
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192 


193 
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197 
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201 
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205 


208 


207 


208 
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210 


211 


212 


213 


214 


215 


216 


217 


218 


219 


220 


221 


222 


223 


224 


225 


226 


227 


228 


229 


230 


231 


232 


233 


234 


235 


236 


237 


238 


239 


240 



Company 



Address 



City 

A. What is your level of 
management responsibility? 

1 □ Senior-level Management 

2 □ Other Management 

3 □ Non-Management 

B. What is your primary job 
function/principal area of 
responsibility? (Check one.) 

1 □ Administration 

2 □ Accounting/Finance 

3 □ MIS/DP/Information Center 

4 □ Product Design and 

Development 

5 □ Research and Development 

6 □ Manufacturing 

7 □ Sales/Marketing 

8 □ Purchasing 

9 □ Personnel 

10 □ Education/Training 

I ) □ Other: 



State 



Zip 



2 □ Computer Retail Stores 

3 □ Consultants 

4 □ Service Bureau/Planning 

5 □ Distributor/Wholesaler 

6 □ Systems House/ 

Integrator/VAR 

7 □ Other: 



241 242 243 244 245 248 247 248 248 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 287 266 269 270 

271 272 273 274 275 276 277 276 279 280 281 282 283 284 285 288 287 288 289 290 291 282 293 294 295 288 287 288 289 300 

301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 

331 332 333 334 335 338 337 338 339 340 341 342 343 344 345 346 347 348 349 350 361 362 353 354 355 358 357 358 359 380 

361 362 383 364 365 366 367 388 369 370 371 372 373 374 375 378 377 376 378 380 381 362 383 364 385 388 387 388 388 390 

391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 

421 422 423 424 425 426 427 426 429 430 431 432 433 434 435 438 437 438 439 440 441 442 443 444 445 446 447 448 449 450 

451 452 453 454 455 466 457 466 459 480 461 462 483 464 485 466 487 466 489 470 471 472 473 474 475 476 477 476 479 480 



C. Please indicate your 
organization's primary business 
activity: (Check one.) 
Computer-Related Businesses: 

I □ Manufacturer (Hardware, Software) 



Non-Computer-Related Businesses: 

8 D Manufacturing 

9 □ Finance, Insurance, 

Real Estate 

10 □ Retail/Wholesale 

1 1 D Education 

12 □ Government 

13 □ Military 

14 D Professions (Law, 

Medicine, Engineering, 
Architecture) 

15 D Consulting 

16 □ Other Business Services 

17 □ Transportation, 

Communications, Utilities 

18 □ Other: 
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IRSD002 



1021 
1051 
1081 
1111 
1141 



723 724 725 
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763 784 765 
813 814 815 
643 844 645 
873 874 875 
903 904 905 
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863 964 565 
993 994 995 
1023 1024 1025 
1053 1054 1055 
1083 1084 1085 
111311141115 
11431144 1145 
17311741175 



726 727 
768 757 
786 787 
816 817 
646 847 
678 877 
906 907 
936 937 
866 967 
996 997 
1028 1027 
1056 1057 
1086 1087 
11161117 
11461147 
1176 1177 
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768 759 

788 769 
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780 781 

790 791 

820 821 

850 851 



908 909 910 911 
938 939 940 941 
866 669 870 971 
998 99910001001 
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1058 1059 1060 1061 
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I I Please send me one year of BYTE Magazine for $24.95 and bill me. Offer valid in U.S. and possessions only. 
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To receive free information on Macintosh products and advertisers in this special 
supplement, just follow steps 1, 2 and 3. 



1 



Circle numbers on reply 
card which correspond to 
numbers assigned to items 
of interest to you. 



2 



Check all the appropriate 
answers to questions "A" 
through "F" 




Cirvle for FREE INFORMATION 
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Fill out this coupon carefully. PLEASE PRINT. Requests cannot be honored unless the zip code is included. Supplement inquiries cannot be 
requested via TIPS. This card is valid for 6 months from cover date. 



A. Do you have management 
responsibilities within your 
company? 

1 □ Senior-level management 

2 □ Other management 

3 □ Non-management 

B. Reason for request: (Check all 
that apply.) 

1 □ Business use for yourself 

2 □ Business use for your 

company 

3 □ Personal use 

C For how many Macintosh 
personal computers do you 
currently buy, specify or approve 
brands of products? 

1 □ 10 or less 

2 □ 11-25 

3 □ 26-99 

4 □ 100 or more 



D. For how many Macintosh 
personal computers will you buy, 
specify or approve brands of 
products within the next two 
yea/s? 

1 □ 10 or less 

2 □ 11-25 

3 a 26-99 

4 □ 100 or more 



Name. 
Title 



Company 
Address _ 
City 



E. In total, how many Macintosh 
personal computers is your entire 
organization considering for 
purchase within the next two 
years? 

1 □ 10 or less 

2 □ 11-25 

3 □ 26-99 

4 □ 100-^99 

s □ 500 or more 



F. What type of personal computer 
do you primarily use? 

1 □ IBM AT or 80286-based 

compatible 

2 □ Compaq 386 or 80386- 

based compatible 

3 □ IBM PS/2 (with Micro- 

Channel) or compatible 

4 D Apple Mac (except Mac II) 

5 □ Apple Mac II 
e D Other 



. Business Phone (_ 



. State . 



■ Zip. 
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card which correspond to 
numbers assigned to items 
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Check all the appropriate 
answers to questions "A" 
through "F". 




Print your name and 
address and mail. 
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A. Do you have management 
responsibilities within your 
company? 

1 □ Senior-level management 

2 D Other management 

3 D Non-management 

B. Reason for request: (Check all 
that apply.) 

1 □ Business use for yourself 

2 □ Business use for your 

company 

3 □ Personal use 

C. For how many Macintosh 
personal computers do you 
currently buy, specify or approve 
brands of products? 

1 □ 10 or less 

2 □ 11-25 

3 D 26-99 

4 D 100 or more 



D. For how many Macintosh 
personal computers will you buy, 
specify or approve brands of 
products within the next two 
years? 

1 D 10 or less 

2 D 11-25 

3 D 26-99 

4 D 100 or more 



Name. 
Title 



Company 
Address _ 
City 



E. In total, how many Macintosh 
personal computers is your entire 
organization considering for 
purchase within the next two 
years? 

1 □ 10 or less 

2 D 11-25 

3 D 26-99 

4 □ 100-499 

5 □ 500 or more 



F. What type of personal computer 
do you primarily use? 

1 D IBM AT or 80286-based 

compatible 

2 D Compaq 386 or 80386- 

based compatible 

3 D IBM PS/2 (with Micro- 

Channel) or compatible 

4 D Apple Mac (except Mac II) 

5 D Apple Mac II 

6 □ Other 



. Business Phone (_ 



.State. 



-Zip. 



WHEN TIME ISNT ON YOUR SIDE, 
OUR PORTABLE SHOULD BE. 




It's 1 AM. Do you know where this 
morning's report is? 

With an NEC PowerMate® Portable or 
PowerMate Portable SX by your side, your 
work is anywhere you want it to be. Which 
means deadlines revolve around your life. 
And not the other way around. 

Point is, these portable powerhouses give 
you the advantage of working both at the office 
and at home. Without ever swapping com- 
puters or data. 

Plus you get all the features of a full 
desktop. Like compatibility with all existing 




desktop software. And AF-expansion slots that 
let you customize your system to your needs. 

Also, if you're looking to tie into corpo- 
rate networks and mainframes, both portables 
support internal modems. With clear, easy-to- 
read displays that make it easy for you to focus 
on work. Even at one in the morning. 

And when you carry home the Power- 
Mate Portable SX, you're carrying the extra 
oomph needed to run even the most complex 
386 software. 

NEC PowerMate Portables are members 
of a complete line of compatible, high quality 
personal computers. Each one backed by 
NEC, a $22 billion company. Now that's the 
type of company you want to keep when 
you're working alone at night. 

To find out more about the PowerMate 
Portables from NEC, call us at 1-800-NEC- 
INFO (in Canada, 1-800-343-4418). 

Because when it comes to work, there 5 s 
no place like home. 



P&werMate Portable 

Intel' 3 80286 microprocessor 

JO/8 MHz speed 

memoryio4.6MB 

EGA resolution on a back lit LCD display 



PowerMate Portable SX 

Intel 386SX'" microprocessor 

16/8 MHz speed 

memory lo 16MB 

VGA resolution on a gas plasma display 



SEC 



^Ztt i^Z compuign irxi communication* NEC Information Systems, Inc., 1414 Massachusetts Ave., Dept. 1610, Boxborough, MA 01719 

Software compliments of Three D Graphics, Inc. and Visual Communicalion Network. Inc. Intel is a registered trademark and 386SX is a trademark oflntel Corporation. PowerMate is a registered trademark of NEC Corporation. © 1988 NEC Corporation. 



Tandy Computers: The broadest line of PCs in America. 
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Get the power 

and performance 

1 of IntePs 80386 

...at 20 MHz. 



/ I I i I S I I I i I i r 

; f i i J i i t \ t i i I 

i t \ i i i i i i t i " 





To streamline your heavy busi- 
ness workload, turn to the Tandy 
4000 LX. With its 32-bit Intel® 
80386 microprocessor operating at 
20 MHz, the 4000 LX delivers a 
new level of performance to data- 
base management and sophisti- 
cated computer-aided design. 

Two megabytes of zero wait-state 
memory make the 4000 LX ready 
to use with MS® OS/2, as well as 
MS-DOS® software. With this 
much memory standard, the Tandy 
4000 LX is also ready to use as the 



hub of a powerful multiuser office 
system running SCO™ XENIX® 
software. And as a network file 
server in a 3Com® workgroup, the 
4000 LX provides 20 MHz perform- 
ance for exceptionally high-speed 
data transfer. 

The Tandy 4000 LX is highly ex- 
pandable. Three front-panel device 
slots and eight expansion slots give 
power users the flexibility needed 
in configuring the optimum sys- 
tem. VGA graphics for desktop 
publishing, an Intel 80387 math 



Tandy Computers: Because there is no better value 1 ? 



coprocessor for math-intensive ap- 
plications and SCSI technology for 
high-performance disk storage are 
but a few of the many expansion 
options available. 

The Tandy 4000 LX comple- 
ments our Tandy 4000— a 386™ 
machine operating at 16 MHz. 
The 1MB Tandy 4000 is the cost- 
effective solution for many high- 
performance applications. 

The new generation Tandy 4000 
LX. From the best-selling family of 
PC compatibles made in America. 

Radio /hack 



Intel/Reg. TM and 386/TM Intel Corp. MS, MS-DOS and XENIX/Reg. TM Microsoft Corp. 
SC0/TM The Santa Cruz Operation. 3Com/Reg. TM 3Com Corp. 



COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 
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